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C\10L0G]C EFIECIS C)l* 'IHE I.IGM'IOX OF IFIE 
M\JOR liLOOD VESSELS OF THE KIDNEY 
OF I HE \LBlNO R\T' 

II 1 10R1)\K, PhD 

i r KINDRED, PhD 

\ vl) 

w H miNi:, MD 

I M\ I KSI 1 \ , \ \ 

Fol!o\\ing the pioncei \\oil\ nl Liltcii ’ J .ilrna ■ i^ullack, SaLCidotti 
and Fiatlin,' ]’oschanssk\ and Lick' IMaximow ' confiimed the 
obsenalion that \asohgati(in of the kidncn in the lahhit lesults in the 
foimation ot bone, e^pecialh in the icgion ot the icnal hihib ^MaxunoNN 
extended tlic iinc<;tig<itu)n .ind desciibed in addition nneloid metaplasia 
in the ‘•ubcpitheli.il logion ot the pelvis Fie claimed that the led cell 
ancestois of the ectopic hone-man ow aie plmipotenti.il small lympho- 
c\tes that ha^c become entiappcd in the capillaiies 1 hough Maximow 
consistenth icgaided the laige hmphoc}le as potentially identical uith 
the hemoblast this is the onh place in which he .isciibes ei\thioc\to- 
poietic potenc) na a latge hmphoc\tc stage, to the small lymphocyte 

The piimin object of om inecstigation was to test this conclusion 
by fuithei expeiimental studies m this case wnth the albino lat We 
succeeded m eltecting osseous metajilasia in the lenal hilus in some 

'■ Subniittcfl for publication, June 28, 1930 

* From the L^borator^ of Ilistologv and Enibrjologv, Department of Aledi- 
cine, Unnersity of Virginia ^ 

1 Litton, Nf Untei sncluingon uber den h lemorrliagiscbeii Infaict iind ubei 
die Einwirkung artcricller Amcmic aiif dis Icbcndc Gewebc, Berlin, A FInschwald, 
1879, ch 1 

2 Talma, S Der Vcrscliluss dcr Nicrartenen und seme Folgen, Ztschr f 
klin Med 2 483, 1881 

3 Pollack, K Beitragc /ur Mctaplasicfiagc, Aib a d path-anat Abteilimg 
d k hyg Inst zu Posen, Wiesbaden, J F Bergmann, 1901, pp 154-204 

4 Sacerdotti, C, and Frattin, G Ueber die heteroplastische Knochenbildung , 
experimentelle Untersuchungen, Virchows Arch f path Anat 168 431, 1902 

5 Poscharissky, J F Ueber heteroplastische Knochenbildung, erne patho- 
logisch-histologische und experimentelle Untersuchung, Beitr z path Anat ii z 
allg Path 38 135, 1905 

6 Liek, E Experimentellcr Beitrag zur Frage der heteroplastischen Knochen- 
bildung, Arch f khn Chir 80 279 , 1906 

7 Maximow, A A Experimentelle Untersuchungen zur postfotalen His- 
togenese des myeloiden Gewebes, Beitr z path Anat u z allg Path 41 122, 1907 
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instances, but as legaids the ei}tliroc3'topoietic capacity of the lympho- 
cyte unclei these conditions oiii lesiilts are definitely negative How- 
ever, in the couise of this woik data acciued concerning especially the 
migration of fibi oblasts and maciophages, legenerative changes in the 
kidney, and the origin of plasma cells and Russell body cells, all of 
which appeal to us desemng of lecoid 

MATCUI \L AXD METHODS 

The material consisted of sixh -eight left kidnejs of albino rats These kidnejs 
were of four tjpes normal kidneys tvith the major blood tessels ligated at the 
hilus, kidneys tvith an injection of trypan blue in the renal arterj', followed in some 
cases by ligation of the major vessels, and kidnejs from animals on which splenec- 
tomy and vasoligation had been done The kidnej's were rcmot ed after ligation for 
twenty-four hours, three days and from one to ten weeks On autopsj', the kidnevs 
w^ere fixed in Hellj^’s Zenker-formaldehj'de solution Kidnejs of more than three 
wrecks’ ligation were decalcified in 3 per cent nitric acid alcohol 'Ihe material was 
embedded in paraffin and sectioned at 6 microns Some sections were stained w'lth 
hematoxyhn-eosin-azure II according to the method of Maximow' as given by 
McClung,® others, bj the Foot siher technic for demonstration of reticulum 
The unhgated kidnejs from the experimental animals, together w'lth lymph nodes, 
spleen and bone-marrow, w'ere fixed and stained m a similar manner Wet smears 
w'ere made from the cortices of kidnejs at \arious stages of ligation These W'ere 
fixed and stained wnth hematoxylin-eosin-azure II according to the method of 
Bloom® Smears from kidnevs ligated for one, two and six weeks, respectuelj, 
were studied after supravital staining wuth neutral red and Tanus green according 
to the method of Sabin i® 

Pathologic kidnejs of man w'ere studied for comparative purposes These 
showed infarction, chronic passive congestion, parenchymatous degeneration, 
arteriosclerosis, lymphosarcoma, colloid degeneration, amjdoid formation and acute 
glomerulonephritis 


OBSERVATIONS 

As stated in the intioduction, this senes of cxpeiiinents demonsti ates 
that myeloid metaplasia does not follow ligation of the inajoi 
vasa of the kidney of the albino lat Thus the majoi thesis which 
these expel iments sought to demonsti ate following Maximow’s claim 
for the labbit, mz, that undei conditions of lelatneR slow ciicula- 
tion entrapped lymphocytes may metamoiphose into led blood coi- 
puscles, IS not veiified No appieciable numbei of lymphocytes weie 
entrapped in the vasa of the kidney following the ligation Such 
lymphocytes as appeared in our mateiial came in fiom a collateial 
circulation secondai ity established and appealing usually thiee weeks 

8 McClung, C Handbook of Microscopical Technique, JSTew^ York, Paul B 
Hoeber, 1929 

9 Bloom, W The Origin and Nature of the Monocvte, Folia haemat 37 1, 

1923 

10 Sabin, F R Studies of Living Human Blood Cells, Bull Johns Hopkins 
Hosp 34 277, 1923 
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attei ligation These hinphoa tes mtgi.ited ont of invading l}mphatics 
of the capsule and supeilicial coitical icgion, and in the coitcx changed 
into plasma cells and huge hniphocctes Ihe plasma cells in tuin 
became Russell bode cells hut the latge ] 3 mphoc}tes did not develop 
fuithei 'Ihese cytologic changes began to occui dining the thud 
week of ligation and c\cic piogiessuclv continuous thioughout the 
cxpenmcnls J he fm.il pictuie of the ligated kidney in oui senes of 
expel iments lesulted fiom changes hi ought about b> invading neutio- 
phil gianulocctes fihi oblast',, maciophages, blood vessels, lymphatics 

and hmphoettes The stiikmg teatuie m the maJorlt^ of kidneys 

examined aftei the thud da\ nl ligation c\as the establishment of thiee 

independent /ones (1) a /one bene.ith the peKic epithelium (“Rmd- 

/one’ of !Maximo\\ ’ in the labhii) , (2) a coitical /one enclosed in a 
thick capsule and separated liom the next /one by a band of neutio- 
phil gianiiloc} tes and (1) a medullai} /one Changes in these thiee 
/ones weie mdejiendcnt of each othei and eaiied with difteiences in 
the extent of the colkiteial eiieiilation In a biief desciiption of the 
ditteient /ones we c.ui moie le.idiK indicate wheiein oui lesults diftei 
fiom those of i^Iaximow 

In the fust /one, that beneath the jichie epithelium, theie is in the 
normal kidnc\ a thin l<i\ei ot eollagenous libeis and fibioblasts directly 
connected with the iieiiienal tissue at the hilus Intel nail), this lavei 
extends to the base of the jiapilla and its boundai 3 is ciossed by the 
renal tubules which extend into the medulla fiom the more distal 
legions of the eoitex 'J'he laigci vessels couise in this tissue to leach 
the lenal aicadc Following ligation the .uteiies of this legion w^eie 
collapsed, and the ^ems weie distended with led blood coipusclcs The 
suiiotindmg fibioblasts enlai ged and deposited coaise collagenous fibeis 
Rew' Aasa pcnetiated this l.uei fiom the hilus A new cii dilation 
was set up. and the distended old eeins became filled wnth an oigan- 
i7ing thiombus Few' hmphoceles weie seen to be entiapped heie 
Thei e was no pictuie at an\ time lescmblmg the conditions desciibed 
bi Maximow' m which, in this paiticulai legion, the entiapped small 
hmphocvtes changed into laige l\mphoc\tes and the lattci into megalo- 
blasts that finalh gaee use to ei >1111 oblasts, noimoblasts and eijthio- 
plastids Theie w'as definiteh a highh Aaseiilai aiea heie of lecent 
origin and established b) ingi owing eessels In seveial kidneys, one 
each of the fouith, fifth and ninth w'eek and tw'o of the sixth week, of 
ligation, bone W'as jiiesent in this /one (fig 1) Stages in the estab- 
lishment of the bone by actnite of the fibioblasts weie observed In 
this legion of the labbit’s kidney Maximow' found metaplastic bone- 
maiiow', but we found none The changes heie were independent of 
changes m the other paits of the kidney 

In the second oi coitical zone, two types of changes weie obseived 
follow'ing hgation In the noimal kidney, this zone is enclosed in a 



4 


ARCHIl ES OP PATHOLOGY 

thin capsule of fibio-elastic connectne tissue The coitex contains the 
glomeiuli, convoluted tubules and collecting tubules The tubules are 
sepal ated fiom each othei b) nanow blood spaces lined with leticulum 
(fig 2 A) Only reticulum cells aie found here, and these he close 
against the homogeneous basement membiane of the tubules (fig SB) 
In this interpretation of the inteistitial stroma of the lat’s kidney, we 
agree with Corner^’- Fibi oblasts aie lelatively scarce, and the blood 



Fig 1 — Vertical sect.on through the pehic mucosa of a kidne} ligated for 
four weeks Note the transitional epithelium of the pelvis on the left separat<’d 
from the underlying metaplastic bone b} a narrov la\er of cellular connective tissue 
Helly fixation , eosin-azure II , X 600 

spaces are usually occupied b}" led blood coipuscles Striking changes 
took place in this region following ligation After ligation foi twenty-; 
four houis, the blood spaces were distended with led blood corpuscles 
and the tubules were pushed apait (fig S A) In this distended con- 
dition, the ramification of the reticulum net and the homogeneous base- 

11 Corner, G W On the Widespread Occurrence of Reticular Fibrils Pr"'- 
duced bj Capillary Endothelium, Carnegie Inst , Contrib Embrj'ol (no 272) 9 
85, 1920 




Fig 2 — A, the cortex of the normal kidncj of the albino rat The reticulum 
between the tubules is black B the cortex of a normal kidnej Helly fixation, 
Foot reticulum technic for 4 and hcniatox\hn-cosm-a7urc II for B , X 350 



Fig 3 — A, the cortex of a kidnev ligated for twenty-four hours, B, for three 
days Helly fixation , Foot technic , X 350 
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ment membrane of the tubules and glomeruli could be distinctly 
obser\ed The renal epithelium was largely neciotic Aftei three days, 
the capsule began to thicken as the result of an inciease in the number 
of fibroblasts and collagenous fibeis, and there were accumulations of 
neutiophil granulocytes in the blood spaces nearest the cortex 
(fig 3 5) The neutiophil giamilocytes seemed to be invading the 
cortex from the peiirenal vasa Fibroblasts, monoc}tes and macro- 
phages were piesent between the tubules nearest the capsule (fig 4) 



Fig 4 — Drawing of a subcapsular region from the cortex of the kidney, after 
three days hgation Note the fibroblasts and macrophages between the tubules, 
the macrophages within the tubules and the homogeneous remnants of the necrotic 
renal epithelium Helly fixation, hematox\hn-eosin-azure II, X 1,350 

The fibroblasts were large, and many of them were in mitosis Usually, 
they lay with the long axis at light angles to the capsule, thus giving 
the impression of migration into the coitex Alaciophages chaiacter- 
ized by a foamy cytoplasm were "piesent within some of the more 
peripheral tubules (fig 5 A) These maciophages were evidently 
destroying the remnants of the tubule epithelium Many of the macro- 
phages were m mitosis The reticulum fiamework was as clear as in 
the normal kidney No collagenous fibers weie piesent 
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In most ot the kidnc3S ligated foi one week, the capsule was 
■\ei\ thick and theic ^\as c\idence of the beginning of a collateral 
cii dilation extending to the coitcx fioin the peiiienal vasa In some 
kldnc^‘^, this ^\as an extension of a biancli of tbe infenoi phienic 
alter}, and m otheis the collateial cii dilation aiose fiom the splenic 
\essels Fibroblasts, inonoc}tcs, inaci ophages, mast cells, neutrophil 
and eosinophil gianulocites, small lymphocytes and a few plasma cells 
la} between the collagenous fibeis of the capsule In the coitex, many 
of the tubules had disajipearcd, and then places weie occupied by 



Fiff 5 — A, drawing- of the cortex of a kidney after three days’ ligation Note 
the central necrotic renal epithelial remnants and the peripheral macrophages 
One of the macrophages is in mitosis B, drawing of a section of a tubule from 
the cortex of a kidney ligated for one week Note the relation of the delicate 
reticulum fibers to the homogeneous basement membrane Helly fixation , 
hematoxylm-eosin-azure II for A and Foot technic for B , X 1,350 


maci ophages In othei legions, the tubules appealed as dull hyaline 
masses enclosed in a framework of leticulum (figs 5B and 6 A) The 
neutiophil gianulocytes observed in the periphery of the cortex at the 
end of the third day of ligation had now penetrated deeper In some 
kidneys, they foimed a layei about half way between the capsule and 
the medulla, in otheis, they had reached the corticomedullai y boundary 
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The coiticomeclullai} zone of neutiophil gianuloc}tes was a distinct 
leatme of i^racticall} all of the kidneys examined in the latest weeks of 
ligation This zone sepaiated an organizing neocortex fiom a neciotic, 
unorganizing medulla The chai actei istic featuie of the one week stage 
of ligation was the laige size of the fibi oblasts which filled the leticulum- 
hned spaces and which m a few places weie sm rounded b} coarse col- 
lagenous fibers From compaiison of these in position and numbei 
with fibi oblasts in the eailier stages of ligation, it was concluded that 



Fig 6 — A, the cortex of a kidney ligated for one week, B, for two weeks 
Helly fixation , Foot technic , X 600 


they were derived fiom fibroblasts which had invaded the interstitial 
tissue from the capsule, and that they did not arise from preexisting 
interstitial cellular elements Fuithermoie, fibi oblasts weie distinct 
from maciophages, and no tiansition fiom one ttpe to the othei could 
be lecogmzed 

The conditions following the second week of ligation weie similai to 
those following the fiist, except foi moie collagenous fibeis and more 
extensive replacement of tubules by macrophages (fig 6B) Few tubules 
had the appearance of calcification, a feature chai actei istic of the 
tubules of the ligated kidnev of the labbit following one week of liga- 
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tion (Ma\lmo^\ ') Ihc v.isa picsent in the capsule of the kidney 
ligated toi one week weic lepiesented in the kidney aftei two weeks’ 
ligation by intiacoitical spionts The endothelial cells of these invad- 
ing vasa weie ven kiige and w'eie similai to the endothelial cells of 
the vasa th.it iinade gianulation tissue Theie w'^as no evidence that 
they became fiee and tiansfoinied into maciophagcs 

Aftei tw'o weeks’ ligation and dining the piecedmg stages, 
in kidneis into wdiich tivpan blue had been injected befoie ligation, 



Fig 7 — Aj the coite\ of a kidney ligated foi three weeks X 600, B, for four 
weeks Hellj' fixation, hematoxjdin-eosin-azure II, X dSO 


there was no indication that any of the inteistitial elements were phago- 
cytic The tij'pan blue, when obseived, was usually stored in the 
neciotic renal epithelial cells The kidneys into which trypan blue bad 
been injected and which had then been ligated and the simple ligated 
kidneys undenvent the same type of modification The invading fibro- 
blasts, macrojihages and vasa all stopped at the coiticomedullaiy zone 
of neutrophil gianulocytes In this zone, the reticulum fibers had 
largely disappeared Fibi oblasts and macrophages apparently had no 
destructive effect on the reticulum fibeis, but it seemed as though they 
might be digested by neutiophil granulocytes 
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These same processes of increase m numbei of fibi oblasts and 
macrophages, collagenous deposition and tubular leplacement weie pres- 
ent in the kidneys following the third week of ligation In addition, 
l}TOphatics that to this time weie not apparent in the cortex became 
visible by leason of distention with small lymphocytes (fig 7 A) They 
were just beginning to grow into the coitex from the capsule The 
question aiises as to whether they weie lymphatics originally present 
which had become filled with lymphocytes because the normal egress 
through the lulus was lacking, oi whether they were neo formations 
Fiom what is known of the couise of the lymphatics thiough the kid- 
ney it would seem that the ligation of the vasa would have blocked the 
Ijanph flow and entrapped the lymphocytes If this had been the case, 
however, we would expect the h mphatics to have been blocked immedi- 
ately following ligation Since theie was no evidence of this, we 
interpret the Ijanphatic channels that appealed beginning with the third 
week of ligation as neofoimations In the legion of the lymphatics 
were many fiee extravascular small lymphocytes, tiansition stages from 
small lymphocytes to laige lymphocytes and to plasma cells Tiansi- 
tion stages between plasma cells and Russell bod\ cells were also pies- 
ent The Russell bod) cells were chaiacterized by the caitwheel type 
of nucleus of the plasma cell and a c)'toplasmic content of one oi moie 
eosinophil masses of vaiious shapes (fig lOA) From the sequence of 
changes desciibed, the Russell body cells may be regarded as the end- 
cells of lymphocyte degeneration They usually passed through the 
plasma cell stage first, but some cells lesembhng small lymphocytes 
contained the characteristic Russell bodies 

In most of the kidneys of the foui week stage of ligation, the 
conditions of the three week stage weie characteiistic, with an inciease 
of fibroblasts, collagenous fibeis, lymphatics, hmphocytes, plasma cells, 
Russell body cells and maciophages In one kidney, howevei, theie 
was apparently little change m the coitex fiom that of the normal 
unligated kidney, except for necrosis of the tubules These were colorless 
epithelial shells between which could be seen the leticulum cells and fibers 
(fig 7B) None of the changes characteristic of the othei kidneys had 
taken place A few macrophages were present at one end of the cortex 
near the hilus The explanation for this appaient static condition lay in 
the failure of development of a neocoitical circulation This in turn may 
have brought about the failuie of invasion of the cortex by neutrophil 
granulocytes Fiom a study of om whole senes, the neutiophil gianu- 
locytes seem to have been stimulators of further change as legards 
fibi oblasts, macrophages and imading vasa The static condition found 
here may hace persisted because of the lack of an initial stimulus for 
change 




Fig: 8 — A, tlic corfe\ of a kicliic% IigitccI for seven weeks, B, for eight wrecks 
Hellj fixation, heniatowlin-eosin-azurc II, X 350 



Fig 9 — the cortex of a kidney ligated for nine weeks X 500, B, for nine 
weeks Hellj fixation , hematoxylin-eosin-azure II , X 350 
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Beyond the foui week stage, up to and including the ten week stage, 
most of the kidneys examined showed progressive fibiosis (figs ?>A 
to 9B), replacement of tubules, flooding of the fibious tissue with 
lymphocytes, transition stages between small lymphocytes and plasma 
cells and large lymphocytes, and between plasma cells and Russell body 
cells Russell body cells present in a kidney of eight weeks’ ligation 
contained inclusions with gieat diversity of shape (fig 10 A) In con- 
trast with the large eosinophil inclusions chaiacteiistic of the Russell 
body cells were the small eosinophil globules present m certain plasma 
cells (fig 10 R) This type of plasma cell in which the cytoplasm was 
filled with small eosinophil globules has been called the eosinophil 
plasma cell by Dubreuil and Favie 

Although the majority of kidne 3 ^s in the latei weeks of ligation 
showed these changes, some of them lemained completely unchanged as 
legards regeneiative organization The capsule was thin, the tubules 
were present occupying the same amount of space as m the unhgated 
kidney, and the mtertubular stroma remained unchanged In such 
kidneys, some of the tubules were calcified and appeared as shiny 
eosinophil or basophil masses in the eosin-azuie II pieparations 

The third zone of the kidne}'- afifected by ligation was the medulla 
This zone includes the papilla, as well as the medullaiy portion at its 
base In the kidneys of the earlier stages of ligation, this region was 
merely a necrotic mass cut off from the rest of the kidney by the 
corticomedullary zone of neutrophil gianulocytes The remnants of 
the necrotic renal epithelium were visible within the meshes of the 
reticulum framework, but there was little or no replacement of these 
tubules by macrophages Few neutrophil granulocytes were present 
in the blood spaces, and usually the whole medullary mass showed 
shrinkage after the first week This shrinkage went steadily on until 
the tenth week, then the kidney was much smallei than its original 
size and the medulla occupied onl}^ a small central portion As late as 
eight weeks following ligation, the neciotic medulla could be readily 
shelled out of the fibrous cortex on hardening The fibrosis which took 
place in the cortex had apparently not invaded the medulla 

A series of experiments was made to see whether the extirpation of 
the spleen would have any effect on the changes in the ligated kidney 
Kidneys from animals of this series showed no differences from those 
of the simple ligation, except possibly an increase in the amount of 
lymphoid tissue in the cortex 

12 Dubreuil, G , and Favre, M Cellules plasmatiques Plasmazellen a 
granulations specifiques Celliiles a corps de Russell (cytologie et formes evolu- 
tives), Arch d’anat micr 17 "302, 1921 
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Fig 10 — A, drawings of various types of Russell body cells from the cortev 
of a kidney ligated for eight weeks The inclusions are eosinophil in reaction 
The depth of the ink indicates the degree of tinctorial (red) reaction B, drawings 
of plasma cells with eosinophil inclusions Note uniformity pf size and complete 
filling of cytoplasm with globules as compared with the arrangement of the 
inclusions of the Russell body cells Helly fixation , hematoxyhn-eosin-azure II , 
X 1,350 
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COMMENT 

In these experiments, we failed to find in the ligated kidney of the 
rat a series of changes compaiable to those desciibed by Maximow ^ 
for the rabbit The changes most like those desciibed by Maximow 
were those leading to the formation of bone in the subepithehal layer 
of the pelvis However, no myeloid tissue accompanied this bone 
Under no cii cumstances weie small lymphocytes observed to change 
into hemoblasts Since no areas of entrapped l}mphocytes were found 
following ligation, all the lymphocytes occuiiing in the stroma of the 
kidney in the later stages of ligation were consideied to be migiants 
from invading lymphatics Stages between small lymphocytes and laige 
lymphocytes were readily seen, as were transition stages between small 
lymphocytes and plasma cells Fiom the conditions found heie it would 
seem that the plasma cells ai e degeneration phases of small lymphocytes 
The plasma cells themselves become modified into Russell bod}’^ cells 
and eosinophil plasma cells From the shi unken appearance of the 
nuclei of the Russell body cells it is concluded that the)’- are stages in 
the degeneration of plasma cells Such a conclusion disagrees with 
the claim of Dubreuil and Favre,*“ who as a lesult of then obseivations 
on the Russell body cells in the omentum of the labbit stated that the 
Russell body cells are possibly secretoiy cells of the rhagiociin type 
Our conclusion as to the degeneiate natuie of the Russell body cells 
is further strengthened by the sequence of e\ents leading to their 
appearance in the cortex of the ligated kidne}s, the general pyknotic 
character of their nuclei and the diversity in the shape of their inclu- 
sions The inclusions appealed to be the lesiilt of the resorption of 
some substance fiom the surioundmg tissue, which gradually increased 
in amount, and which was deposited in the cell in more or less crystal- 
line form 

There was no evidence in our mateiial foi the Mew held by Maxi- 
mow that some of the lymphocytes change into polyblasts The cells 
that we call macrophages and consider comparable to the polyblasts of 
Maximow were all of extraienal origin, either from monocytes or tissue 
macrophages We are in agieenient with the view of Maximow that 
the fibroblasts and macrophages aie distinct entities, at any late so far 
as they occur in ligated kidneys From the earliest appeal ance of 
macrophages and fibroblasts, these two senes of cells took distinct parts 
in the changes in the cortex of the ligated kidney The fibi oblasts 
extended between the tubules and deposited a collagenous matiix The 
macrophages invaded the tubule remnants and digested them, theieafter 
remaining as occupants of the reticulum outlining the shape of the 
tubules 

The conditions that were piesent in the ligated kidney at the end 
of the first week were much like those in experimental lesions of the 
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livei of the lat as dcsciibcd b} Higgins and Murphy The neciotic 
area ^^as ^\alled oil b} a /one of ncutiophil gianulocytes, outside of 
^\hlch was a la}ci of maciophages Higgins and Muiphy concluded 
that in the Iner the maciophages aiose fioin two souices the agianulo- 
cytes of the blood stieam and the local histiocytes of the peiiportal 
tissue including detached Kupflei cells In latei stages, the enclosing 
A\all contained fibi oblasts, which Ihej concluded weie tiansfoimed 
maciophages de\ eloped laigeh fiom KuplTei cells In our mateiial, 
the histoi} \\as cleai that the maciophages weie entirely distinct fiom 
the fibi oblasts thioughout the whole cxpciimental series Beginning 
Avith the third day following hg.ition, the maciophages and fibi oblasts 
in\aded the kidiie} from the cajisiile Each had its owm function The 
maciophages cleai cd awa^ debus and icplaced tbe tubule cells, the 
fibi oblasts followed along the leticulum lined spaces and deposited 
collagenous fibeis between the leticulum fibeis Iheie was no evidence 
in oui material that the maciophages had a latei histoiy comparable 
to that dcsciibed b\ Higgins and Muiph} foi the lesions of the liver 
Of paiticular interest was the boidci of polymoiphonucleai granulo- 
C}tes that peisisted between the ncciotic medulla and the coitex and 
the similai w’all of such cells aiound the lesion in the hvei In the 
Inei they la} fiist in the lesion and giadually cleared it to take up 
positions on the maigin of the ncciotic aiea, but in tbe kidney the} 
haidl} evei penetrated the medulla 

Following ligation m the labbit’s kidney most of the tubules of the 
coitex eaily became calcified (Maxiinow'^ ') There was little calcifica- 
tion m the kidne}s m our mateiial An} explanation of this difterence 
m two appaiently similaily constiuctcd kidneys would be merely a 
guess, unless the chemical conditions accompanying the stages of liga- 
tion w^eie a^allable 

The expel imental conditions established here following ligation 
compare wath conditions of infaiction m the human kidney 
Moiphologically, the coitcx of the lat’s kidney on ligation is invaded 
by one large infarct The degice of lepau and leplacement of the 
renal tissue depends on the reactions of the suiiounding structures, 
paiticulaily the collaleial circulation Infaicts m the kidney of man 
are usually limited to isolated regions and aie pioduced by emboli in 
the branches of the leiial aicadc Also, it seems important to note 
that they aie most fiequently found in the cortex only, and there end 
centrally at the bordei of the coitex and medulla This is exactly the 
relation of the mfaict m the rat’s kidney In the case of the lenal 
infarct of man, when leplacement occuis the piocess is initiated by 
autolysis of the tubules, and the aiea of mfaiction is invaded by pol}- 

13 Higgins, G M , and Murphy, G T I Experimentally Induced Localized 
Inflammatory Reactions m the Liver, Arch Path 9 659, 1930 
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moiphonucleai gianiilocytes Accoiding to Wells/"* the leukoc3'tes set 
flee a substance called trephone which leacts on the sunounding tis- 
sues, particularly macrophages, fibroblasts, endothelium and lympho- 
cytes The initiation of such changes begins in the kidney of the rat 
following the thud day of ligation When the polymoiphonuclear 
granulocytes begin to enter the kidnej stroma, and after they have 
accumulated in laige numbers at the coiticomedullaiy boundary, the 
trephones piesumably set fiee react on the othei labile tissues and 
facilitate a giadual replacement of the whole mass b}^ gianulation tissue 
The kidne}'^ gradually becomes smallei as the fibious organization pro- 
ceeds, so that by the end of the tenth week the kidne3S are merely small 
fibious, l3auphoid masses 

Such an explanation of the leplacement of the coitex by granulation 
tissue fails, howevei, to explain the peisistence of the necrotic medulla 
Why do the neutiophil gianuloc3'tes fail to penetiate the medulla? In 
answer, one might suggest that the autol3dic piocess is not strong 
enough there to attract them And if the neutiophil granuloc3^tes do 
not entei the medulla, then the other elements that are consideied to 
be influenced b3' the neutrophils do not pi ogress beyond the cortico- 
medullar3'- boundar3^ 

In addition to the cytologic changes in the kidne3', we wish to call 
attention to the demonstration in oui piepaiations of the renal base- 
ment membranes In the normal kidne3% stained with the Foot technic 
foi the demonstration of reticulum, the leticulum fibers lining the 
intertubular capillaiies are shaiply evident (fig 2 A), but the homo- 
geneous basement membrane shown by Mall to be coexistent with 
the reticulum is not clear However, after ligation foi twenty-four 
hours or more, as long as tubular remnants peisist, the homogeneous 
band that extends around the periphery of the tubules between the 
renal epithelium and the leticulum is conspicuous (fig SB) On 
necrosis of the tubules, the renal epithelial cells shrink away from the 
basement membrane, which m the Foot preparations appears as a pink- 
ish band This membrane also covers the surface of the glomeiulus 
The membrane persists for some time after necrosis of the tubules, 
indicating that it is of a nature different from the renal epithelial cells 
From its reaction m the silver preparations counterstamed with van 
Gieson’s picric acid-acid fuchsm solution this membrane appears to be 
of a collagenous nature 

The study of the material b3’^ the method of supravital staining with 
neutral red and janus green was undertaken to see whether we could 

14 Wells, H G Chemical Pathology, ed 5, Philadelphia, W B Saunders 
Company, 1925 

15 Mall, F P Note on the Basement Membranes of the Tubules of the 
Kidney, Bull Johns Hopkins Hosp 2 133, 1901 
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discriminate bclnccn the globules of the maciophages and those of the 
Russell hod} cells The globules wcie led, }ellow oi uncoloied Since 
these coloi diftci cnees mean ineicl) dillci cnees in the hydiogen ion 
concentiation, ^\c could not make coloi disci imination between the 
globules of maciophages and Russell hod} cells Many of the macio- 
phages showed the chaiactciislic pctaloid pscudopodia Engulfed 
mateiials, such as neutiophil gianuloc}tes and effete red blood coi- 
puscles, w'eic moie icadih seen in the maciophages undci supiavital 
treatment than in the fixed matciial 

so MM \u\ 

Ligation of the majoi blood \essels of the kidney of the albino rat 
for a pciiod of ten weeks is not followed h\ cclopic foimation of bone- 
mai 1 ow' 

Intramcmhianous hone ma} occur in the suhepithelial connective 
tissue of the icnal pelvis aftci foui weeks’ ligation 

Ihe sequential pictuies m the icnal cortex following vasoligation 
aie as follows neciosis of icnal tubules (in tw^enty-four houis) , inva- 
sions of the cortex by neutiophil gianulocytcs from the capsular vasa 
(in three da}s) , piogicssuc icplaccmcnt of the lenal tubules by macio- 
phages (in fiom one to ten weeks) , progiessive leplacement of the 
lenal capillaiics by fihi oblasts and collagenous tissue (in fiom one to 
ten weeks), peisistencc of the endothelial icticulum foi eight w'eeks 
until completcl} ohliteiated by collagenous fiheis, invasion of the fibious 
neocortex h} blood acsscIs (beginning at one w'eek) , invasion of the 
neocoitex b} hmphatics (beginning w'lth the thud w^eek) , migration 
into the fibrous neocoitex of small l}mphocytes and then metamoiphosis 
into large lymphocytes and plasma cells (beginning wath the thud 
week) , degenciation of plasma cells into Russell body cells (beginning 
wath the fouith w^eek), and isolation of the medulla fiom the coitex 
h} a coiticomedullai} zone of neutiophil granuloc}tes (beginning wath 
the first week) 

Splenectoiu} s}nchionous watli vasoligation does not effect changes 
diffeient from those caused by simple ligation 

Kidneys into wdiich trypan blue is injected befoie ligation show 
changes similai to those followang simple ligation 

The lenal inteituhulai ca2>illaiy system is lined with a reticulum 
membrane that is sepaiated fiom the renal epithelium by a homogeneous 
basement memhiane, jiossibly collagenous This membiane is more 
resistant to neciosis than the lenal epithelial cells 



HUMAN URETER WITH STRIATED MUSCLE 
AND CILIATED EPITHELIUM 


JOSEPH McFarland, md 

AND 

HELEN McFarland woodbridge, ba 

PHILADELPHIA 

In ordei to amplify the slide collection used by students engaged in 
the study of normal histology, a lesident pathologist of the Philadelphia 
General Hospital, at our request, excised about an inch of a giossly 
normal ureter from a recently dead adult cadaver and placed it in 
formaldehyde fixative As he supposed that the mateiial was to be 
used for histologic purposes only and that its freshness and good fixa- 
tion were matters of prime importance, no memoiandum was made 
by which it was subsequently possible to identify the body fiom which 
the tissue was removed, noi can the pathologist, who collected various 
tissues fox various peisons and foi various puiposes that same aftei- 
noon, now remember The routine histologic studies of the necropsy 
material of about that date have not, however, revealed othei anomalies 

The fragment of meter, having been duly sectioned, pioved to be 
exceptionally mteiestmg in that it presented an anomaly of histologic 
structuie that, so far as we have been able to determine, has not here- 
tofore been obseived Indeed, a caieful examination of the literatuie 
has failed to discovei any mention of histologic anomalies of the uretei 

OBSERVATIONS 

The Muscular Coats — There was a complete absence of the usual 
(normaU) unstriated muscle, its place being taken by peifectly striated 
fibers These were arranged in three sepaiate layeis (1) an inner 
layer, composed of fibrillar connective tissue and a few muscle fibers, in 
which the direction of the fibers was uncertain, dififeient fasciculi seem- 
ing to run in different directions, mostly obliquely, though rathei cir- 
cumferentially than longitudinally, (2) a middle layer, circumferential 
in disposition, and made up of beautiful paiallel fibers, of which the 
transA'-erse striations and peripheral nuclei were distinct, and (3) an 
outer layer of longitudinal fibers, also of the striated variety 

* Submitted for publication, June 30, 1930 

^ From the McManes Laboratory of Pathology, University of Penns}dvania, 
and the Woman’s Medical College of Penns 3 dvania 
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It may be seen that the distribution and airangement of the layers 
weie unusual, and if Kolliker is right that the middle coat occurs only 
neai the bladder, it may he assumed that the portion of the ureter 
examined must have been taken from the lowei pait of its couise 

The Mucosa — The epithelial lining was composed of stratified squa- 
mous cells unlike the normal uiothehum There was a distinct basal 
layei surmounted by fiom half a dozen to a dozen layers of cells, 
which, like those of the mucosa of the mouth, gradually flattened into 



Fig 3 — High power magnification of islet of ciliated columnar epithelium m 
the lining of the ureter 


scales that desquamated But theie weie exceptions, for in many places, 
usually of limited extent, the cells did not flatten, but after passing 
upward through a varying number of successive layei s of polyhedral 
cells with pale cytoplasm, unexpectedly turned into columnai cells with 
ovoid nuclei at the bases, highly polychromatophilic cytoplasm and per- 
fectly formed long cilia 

The discontinuousness of the columnar epithelium was inteiesting 
As the section was moved on the stage of the micioscope so as to follow 
the wavy line of the rugose mucosa, a long stietch with flattening cells 
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^\as suddenl} inlciiupted by a gioup of peihaps a half dozen ciliated 
columnar cells, then anotliei long stretch, with flattened cells, and then 
again a dozen oi moic ciliated columnar cells, and so on 

The photomiciogiaphs accompanying this biief leport show what 
has been desciibed 

The explanation ol the anomaly is cxticmely difficult Suppose 
that m eaily embi3onal life the uieteis instead of having budded from 
the sides of the uiogemtal sinus, as they usually do, staited at about 
the point of insertion of the wolffian ducts, as they frequently do, or 
from the lowei pait of the wolffian ducts themselves, as it is thought 
that the^ may do, then it is conceivable that m then upward extension 
the) maj have earned enough cells of the wolffian ducts foi these to 
have survned the embnonal pciiod and to have descendants even into 
adult life 

But oui attempts to explain the picsence of the striated muscle in 
the wall of this uretei have failed because oui acquaintance with embry- 
ology IS inadequate to fuinish any clue 



FETAL ADENOMA OF TFIE HYPOPHYSIS AND 
DERMOID CYST OF THE HYPOTHALAMUS'" 

PHILLIP F SHAPIRO, MD 

CHICAGO 

The hypophysis and the adjacent tissues are the site of a great 
variety of tumors The h3'pophysis itself is composed of several 
elements, and each is the potential anlage of a sepaiate type of neoplasm 
The pars nervosa gives rise to gliomas and the pais glandularis to 
simple hyperplasias, adenomas and carcinomas of many kinds Even 
the dubious pars intermedia has been ci edited with certain tumois 
Each of the cellular elements in the pars anteiior has its special proto- 
type in neoplasms Thus, lij'^popltyseal tumoi s have been described, com- 
posed entirel} oi chiefl^^ of eosinophil cells, basophil cells, principal cells, 
"transitional cells” (Kraus ^), piegnancv cells and raiely even fetal 
indifferent cells All possible combinations of these cells may be seen 
in the mixed adenomas, and in a single h}poph}sis two or more varieties 
of these tumors ma}^ be sepaiatel}- found The lelative frequency of 
the various types of tumoi is roughl} propoitional to the lelative num- 
bers of the type cells Thus, eosinophil adenomas aie the most common, 
fetal cell adenomas are very rare, and pars intermedia tumors piactically 
never occur in man 

The tissues adjacent to the hypophysis are also the apex of several 
embryologic infoldings which leave behind them congenital rests of all 
kinds Each such rest retains part or all of the potentialities of 
embryonal cells and may subsequently differentiate into tumors of the 
greatest variety and complexity of structure These vary all the way 
from simple squamous epithelial cysts to teiatomas and even to double 
monsters 

Besides the inclusion tumors fiom oial epithelium oi external 
epithelium, other tumors, such as those that may be found elsewhere 
in the brain, may also appeal in the h}poph}seal area These inav be 
endotheliomas from the meninges, gliomas and neurocytomas fiom the 
cerebral substance or papillomas from the choioid plexus of the third 

Submitted for publication, June 30, 1930 

From the Department of Pathology of the Cook Count} Hospital 

1 Kraus, E J Die Beziehungen der Zellen des Vorderlappens der mensch- 
lichen Hypophyse zu emander unter normalen Verhaeltnissen und in Tumoren, 
Beitr z path Anat u z allg Path 58 159, 1914 

2 Kraus, E J , m Henke and Lubarsch Handbuch der spezielltn pathol- 
ogischen Anatomie und Histologic, Berlin, Julius Springer 1926, ^ol S 
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Acntncle In this aiea, even these tuniois, however, acqune a special 
significance beyond that i\hich they possess in other paits of the brain 
They assume special pressure i elationships to the cranial neives, pai- 
ticularly the optic neive The hypophysis and the hypothalamus are 
centeis foi the physiologic contiol of many important visceial functions 
Tumors in this legion, by' destioying one structuie oi another, produce 
specific depletion symptoms and permit some insight into the special 
functions of the \aiious paits of the hypophyseal aiea 

In the course of autopsy at the Cook County Hospital on two 
clinically obsciue cases, two unusual types of tumor of this region were 
found One ^^as a lare tumoi of the hypophysis itself The other 
belonged to the gioup of inclusion lumois of the hypophyseal region 
and appal ently was responsible for ceitain disturbances in visceral 
functions The desciiption of these cases is warranted as a matter 
not so much of lecoiding rare tumoi s, as of calling attention to sev- 
eral much mooted pioblems m the anatomy embryology and pathology 
of this area 

REPORT or CASES 

C\SF 1 — Clinical Hisloty — Late one e\cmng, a poorl> nourished white man, 
46 ^ears old, was admitted to the ncurologj sen ice He was evtremel}' ill and 
seimstuporous, so that his history was obtained from him with difficulty For 
two -vears he had been suffering from intermittent attacks of dull, aching pain 
in the right lijpochondnum There had been considerable vomiting, and he had 
lost 70 pounds (31 8 Kg ) in w’cight In the last three days, he had suddenly 
found himself getting stiff in both upper and both low’er extremities He was 
soon unable to w'alk because of the marked spasticitj 

Physical Examination — Heart, lungs and abdomen were normal, except for 
tenderness in the right hvpociiondrium There was poor visual acuity The 
pupils w'ere equal and regular, but reacted sluggishly to light and m accommo- 
dation The cranial nerves were normal The abdominal reflexes were absent 
The knee jerk was absent on the left side, but exaggerated on the right No 
pathologic reflexes were obtained Sensation w'as dulled over the entire body, 
and the patient’s mentalitj w'as clouded Lumbar puncture yielded a cerebro- 
spinal fluid that was clear and normal 

Diagnosis — The patient died early the next morning, less than twelve hours 
after admission It was impossible to make a definite diagnosis in this brief time, 
but it was ventured as carcinoma of the stomach with recent cerebral metastases 

Postmoitem Examination (by Dr R H Jaffe) — At autopsy, the cause of 
the abdominal distress was found in a chronic peptic ulcer of the stomach, wuth 
marked stenosis of the pylorus The stomach w'as markedly dilated with about 
1,500 cc of fluid Its mucosa show'ed distinct rugae, the “etat mamelonne” of 
chronic gastritis The pylorus was the site of an oval ulcer, 7 by 3 mm in 
diameter, with a smooth floor and sloping edges The adjacent mucosa was 
pulled in toward it in the form of a healing, contracting scar The pyloric ring 
was narrowed so that it had a lumen of only 8 mm Supporting the suspicion 
of death in alkalosis were heavy calcium deposits in the tubular epithelium of 
the kidneys No calcium was found, however, in any of the other tissues 
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In removing the brain, the h 3 poph 3 sis was seen to bulge from the sella into 
the interpeduncular space It was co\erccl on its superior aspect b}' the tightly 
stretched operculum sellae The hy'pophysis could be easily peeled out of the 
sella, and it was surrounded b} an intact capsule It was 30 mm m transverse, 
23 mm m anteroposterior, and 22 mm in longitudinal diameter The sella itself 
was w'ide and flat, 32 bj 25 mm in diameter and 10 mm deep Its internal 
surface show^ed no erosion 

The optic chiasma did not seem to be affected by the bulging of the hjpophysis 
The tracts were of normal si/e, shape and structure Neither the peduncles 



Fig 1 — Compressed tissue of the anterior lobe, forming a thin, fibrotic capsule 
for the tumor Leitz obj , 8 mm apochromatic lens , periplanar 4 


nor the tuber cinereum w'ere miolved The internal carotid arteries, especially the 
right, w'ere somewdiat compressed by the enlarged hypophj^sis, but could be easily 
separated from it 

A saggital section through the hj'pophysis exposed a smooth, homogeneous, 
light grayish-browm surface with distinct blood vessels and several small, light 
orange-j'ellow patches Underneath the capsule, also, there were several light 
gray, slightly transparent areas from 1 to 2 mm in diameter The whole mass 
was soft and occupied almost the entire substance of the hypophjsis, except for 
the thin capsule The infundibulum appeared attached to the center of it 
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The brain itself weighed 1,315 Gm The leptomeninges at the base, especially 
about the oculomotor ner\cs, were slightly thickened with whitish lines The 
leptomeninges over the convexity were smooth and transparent 

In addition, there vvere found pai cnchymatous degeneration of the myocar- 
dium, with dilatation of all the cardiac chambers, brown atrophy of the liver and 
passive congestion of the spleen 

AhcioscoHc Exaiiiiuation — The posterior lobe of the hjpophysis was well 
preserved and showed no marked deviation from its normal microscopic appear- 



Fig 2 — Compressed zona intermedia of the anterior lobe, forming the pos- 
terior part of the capsule of the tumor Leitz obj , 8 mm apochromatic lens , pen- 
planar 4 


ance The anterior lobe was expanded to a thin shell which formed a capsule for 
the main mass of tissue occupying the gland (fig 1) This capsule contained 
all the elements of the normal anterior lobe, but its cells were compressed and 
arranged in parallel cords separated by strands of fibrillar connective tissue 
Small groups of basophil cells predominated, but there were also cords of prin- 
cipal cells and single eosinophil cells Posteriorly, adjacent to the pars nervosa, 
this capsule contained all the remnants of the normal intermediate or boundary 
zone of the hypophysis There were colloid-filled follicles lined bv low cuboidal 
or flat epithelium and cords of principal cells, among which were scattered occa- 
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sional basophil cells With all stains used, the colloid in these follicles was iden- 
tical with that found in the main mass of the gland 

The mam part of the hypophysis, the light graj-Iirown central mass, was 
composed of long and slender columnar cells, which weie arranged radially about 
the blood ^esseIs and connective tissue septums On tangential sections, they 
appeared in palisade arrangement Each cell had a delicate, finely granular cyto- 
plasm and an oval nucleus occupying the central part of the cell The chromatin 
formed fine granules and was evenly distributed within the nucleus There evere 



Fig 3 — Low power view of fetal cell adenoma in the midportion of the ante- 
rior lobe, showing the characteristic palisade arrangement Frozen section , Leitz 
obj , 8 mm apochromatic lens , periplanar 4 


fine lipoid granules in the cytoplasm immediately about the nucleus Wedged in 
between these cells, there were single small cells with deeply stained nuclei 
There were also numerous large cells with an ample cytoplasm, rvhich was filled 
by large fat droplets and by numerous hyaline droplets The nuclei of these 
cells stained deeply and were often crenated 

Betw'een the rings of columnar cells and the blood vessels were often spaces 
filled by a homogeneous, oxyphil, colloid-like material This material at times 
was vacuolated In it were suspended isolated nuclei resembling those of the 
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perivascular cells, as well as w'holc cells with vacuolated cytoplasm containing 
hvaline droplets Throughout the tumor, but most numerous near the surface, 
■were follicles and even small cysts up to 2 mm in diameter The> v/ere filled 
by material similar to that described as occurring about the blood vessels and 
were lined bA low cuboidal cells, so that they resembled the colloid-filled follicles 
of the thyroid gland 

With hematoN>lm and cosin, this colloid stained pink, with Mallory’s stain, 
either a deep blue or a light orange-vcllow With Kraus’ polychrome methylene- 
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seen in the droplets within the fetal cells as was found in the adjacent colloid 
masses Sometimes the entire cytoplasm of one or of several cells was trans- 
formed into the same homogeneous material The colloid droplets could then 
be seen between the fetal cells and finally, in similar staining reaction, were 
gathered in the perivascular spaces and larger cysts 

With the Sudan III stain, fine fat droplets were similarly seen in the cyto- 
plasm of the cells, then between the cells and, finally, within the colloid-filled 
spaces They appeared m these spaces in the form of free clusters and also within 
desquamated eells, but there were no “spheroids ” 

Anatomic Diagnosis — The anatomic diagnosis was fetal adenoma arising 
from the midportion of the anterior lobe of the In pophysis , healing chronic 
peptic ulcer of the stomach, with stenosis of the pylorus and marked gastric 
dilatation, calcium deposit in the renal tubular epithelium, and parenchymatous 
degeneration of the myocardium 

Case 2 — Clinical History — A colored woman, 36 years old, was admitted to 
the hospital m a semistuporous condition, from which she could not be roused 
A history was obtained from relatives to the effect that for two years she had 
been suffering from frequent and severe headaches She had taken to drinking 
large quantities of water There was a consequent pohuria, especially noc- 
turnally, but no loss of w'eight 

For the last five months, her vision had been failing progressu ely, and her 
headaches had begun to be more frequent and se^ere In the last two weeks, she 
was oppressed with marked somnolence and slept almost constantly Two days 
before admission, she became irrational and finally lapsed into deep stupor 

Physical Examination — The patient was rather well nourished and had a 
normal temperature and blood pressure, but a pulse rate of only 60 The pupils 
were irregular and dilated and did not react to light The fundi were normal, 
except for a slight hyperemia of the disks No papilledema w'as found The 
results of physical and neurologic examination w'ere otherwise negative 

One drop of urine reduced S cc of Haines’ solution The urine w'as loaded 
also with albumin and contained a few hyaline casts The blood chemistry 
showed a normal urea nitrogen This excluded the possibility of uremic coma 
The dextrose content of the blood returned a reading of 272 mg per hundred 
cubic centimeters After one injection of 40 units of insulin, the blood sugar 
dropped to 70, and the glycosuria disappeared Still the patient remained in 
coma, so that the diabetes could not have been its cause A syphilitic basilar 
meningitis w'as also finally considered, but the Kahn reaction was negative 
The patient died in less than tw^enty-four hours after entrance, before anything 
more could be done to clarify the diagnosis Cerebrospinal fluid for a Wasser- 
mann reaction was not taken 

Postmoi teni Examination — Autopsy disclosed the essential pathologic changes 
m the brain It weighed 1,000 Gm Its convolutions w'ere flattened The right 
hemisphere was distinctly larger than the left, so that its transverse diameter 
was 8 cm , as compared with 6 cm for the left The longitudinal diameter of 
both hemispheres was 17 cm At the base of the brain, the space betw'een the 
optic chiasma and the infundibulum was the site of a lobulated, cystic, light 
grayish-browm mass, 3 cm in diameter It compressed the optic tracts, especially 
the left, the outlines of which were almost completely obscured The right optic 
tract crossed the posterior third of the mass Anteriorly and laterally, it was 
flanked by the anterior cerebral arteries The anterior portion of the infun- 
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dibuluni fomiLcI ii.iit of tiie mass uul the stalk of llie Inpoplnsis originated 
from Its inferior aspect 

Coronal section through tin miss ie\ealcd a c\st, 2 5 In 2 5 bj 2 cm m 
diameter, occnpMng the nght subtlnhmie legion and extending into and replacing 
the mfimdiinilnm Its eentei was to the light of the median line It did not 
displace the Inpoplnsis or its st ilk Dorsallv and aiitenorlv, the c\st was 
bordered In the anterior enmmissute It was filled In a thick, light ^ellowlsh- 
gia\ fluid It was lined In a wall that axciagcd 2 mm in thickness The wall 
was firm and daik reddish-biown, ind contained scser.il pnipoint-si/ed, hard, 
whitish deposits The adj icent brain tissue was tiaiisfoimed into a soft, colloid- 
like substance 

The septum pellucidum w is swollen and softened and eontiuned iiumeious 
pnihead-si7cd, daik red patches Siimlai tin is were found in the lining of the 



Fig 5 — Low' power view' of a dermoid cist of the right li 3 'pothalamus Note 
the homogeneous content of the cjst, with fattj' acid needles, the hoimfied pearls 
of squamous epithelium, the cartilage, the bone and the fetal hair structuies (H), 
in the w'all, w'lth colloid degeneration and glia reaction in the adjacent brain 
tissue 


anterior horns of the lateral ventricles and in the anterior half of the corpus 
callosum The lateral ventricles, especiallv the light, and the third ventricle were 
compressed , their lining was smooth 

As incidental observations, there w'cre also chronic peptic ulcer ot the stomach, 
bilateral salpingitis isthinica nodosa, svphilitis aortitis, brown atrophy of the 
heart and terminal bronchopneumoni i 

Miooscopic Exavnnafion — Tumor mass in region of infundibulum About 
the cyst was a wall of dense fibrillar connective tissue w'hich was looselv and, m 
circumscribed areas, densely infiltrated by lymphocytes It also contained small 
deposits of hemosiderin The inside of this wall was lined bv several layers 
of squamous epithelium W'lth a distinct basal layer of cuboidal cells The inner- 
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most layer of squamous cells appeared loosened and m places was desquamated 
The cyst was filled by a homogeneous substance with many fatty acid needles 
and remnants of degenerated squamous epithelial cells 

The wall contained also numerous whirls and clusters of hornified epithelial 
cells, in which keratohyaline granules could be demonstrated (method of Wei- 
gert) Foreign body giant cells were seen about the hornified masses Here and 
there, one could find structures resembling fetal hair follicles * 
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Fig 6 — A fetal hair follicle in the wall of the cyst Leitz obj , 8 mm apo- 
chromatic lens , periplanar 4 


There w'ere also areas composed of numerous wide capillaries and scanty 
cellular stroma Groups of coarse, irregular bone trabeculae with distinct osteo- 
blasts ivere present Adjacent to the bone there were small groups of lightly 
stained cuboidal cells wuth distinct membranes uniformlj’^ vacuolated cytoplasm 
and round a esicular nuclei resembling embryonic fat cells ® 

4 Thej w'ere identical with the embryonic hair structures pictured b}’' Fischel, 
A Entwickelung des IMenschen, Berlin, Julius Springer, 1929, p 562 

5 Fischel (footnote 4, p 559) 
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Tlic fibrous tissue capsule about the c^st wall was surrounded in turn by a 
proliferation of librillai glia and microglia cells At the base, the gha tissue was 
scanh , latcrallj and dorsally it was more abundant and passed into the brain 
tissue In places, the gha tissue broke down into a homogeneous mass m wdneh 
scanty and tortuous fibiils were distinguishable About the cerebral vessels adja- 
cent to the broken-down tissue there w'cre “culTs” of hmphocytes 

Sections from the paiietal cortex showed the changes chai actenstic of dementia 
parahtica m the form of pciuascular round cell mfiltiations of the leptomenmges 



Fig 7 — A group of embryonic fat cells m the w'all of the cyst Note the 
vesicular nuclei and the regular vacuolation of the C 3 'toplasm Leit7 obj , 4 mm 
apochromatic lens , periplanar 4 


and the cortex, wnth degeneration and rarefaction of the ganglion cells and 
adventitial iron deposition 

The hypophysis was slightly excavated by the tumor mass Its structure was 
well preserved, however, except for an increase of the interstitial tissue, which 
m places formed islands up to 1 mm in diameter Among the cells of the 
anterior lobe, the basophil elements predominated The posterior lobe was appar- 
ently unchanged 
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Anatomic Diagnosii — The anatomic diagnosis uas dermoid cyst of the brain 
occupMiig the right hypothalamic region and the infundibulum, colloid degenera- 
tion of the adjacent brain tissue, hemorrhages and softening of the septum 
pellucidum and the anterioi half of the corpus callosum, complete atrophy of the 
left, and partial atrophy of the right, optic tract, syphilitic aortitis, terminal 
bronchopneumonia, and paretic meningo-cncephalitis 

COMATENT 

The tumoi clesciibed in the fiisl case was probably an incidental 
obseivation The entiie clinical pictuie could be well accounted foi 
on the basis of the peptic tilcei with p3doiic stenosis, gastiic dilatation 
and alkalosis The tumoi ina} have been a factoi in the patient’s 
death, but the brief clinical stud} piecludes an} definite statement to 
this effect 

It was appaientl} an adenoma of the hypophysis It was not a 
simiDle hypeiplasia, because it was definitely encapsulated It uas not 
a caicmoma, because it showed a definite alveolai airangement. with 
no anaplasia, no infiltiation, no eiosion of the sella and no metastases 

It w^as an adenoma, but of lathei an odd type Its cells did not lecall 
an} ot the chromophobe oi chiomophil elements of the pais anteiior 
of the adult gland Neithei did they look like tiansitional cells oi 
piegnancy cells The high columnai cells in palisade aiiangement, w^eie 
stiikingly diffeient fiom an} of these cell t}pes They did, how'evei, 
lesemble anothei type, namely, the indiffeient cell of the fetal hypo- 
physis The wdiole adenoma tissue lecalled the pais glandularis of a 
fetal hypophysis 

In 16 mm embiyos, the simple hyi^ophyseal sac pinched off fiom its 
connection with the cianiophar} ngeal duct is lined unifoimly by a simiffe 
layer of high c}hndric epithelium The posteiioi w^all m contact with 
the pars neivosa is lelatively stationaiy m giowth In the anteiioi 
w^all theie is a lapid piohfeiation to foim a mass of columnar cells, 
this mass bulges fonvaid and then curls lateially to enclose the pais 
posteiioi with an incomplete img of glandular tissue The pars anteiior 
of the hypophysis m the thud month of fetal life is composed almost 
entiiel} of these same high c}hndiic cells, arianged ladially about the 
blood vessels and connective tissue septums like palisades (Kraus “) 
These cells, like those found in the adenoma, have a delicate, finely 
granulai cytoplasm, and OA’^al centially placed nuclei with a finely gianu- 
lar evenly distiibuted chiomatm 

Rapidly, these undiftei entiated fetal cells begin to mature From 
them the entiie stiucture of the adenohypophysis differentiates Eosino- 
phil cells are fiist developed Then basophil cells appeal and finally 
pimcipal cells The undifferentiated cells are in part slowdy leplaced 
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b\ difteicntialcd ones, and the lest aie fnithei submeiged by the lapid 
piolifeiation of the moie matuie elements By the fifth month, the} 
aie 1 educed to a small propoition of the gland At biith, lelatively 
few aie piesent But even then, and at all ages thioughout life, small 
gioups of these undifterentiated columnai cells may be seen scatteied 
among the difitei entiated elements (Coopei ') The} aie found in the 
lining of the vesicles in the intei mediate /one and as isolated gioups 
thioughout the substance of the antciioi lobe especially m its lateial 
pai ts 

It IS geneiall} conccued that the dillei entiated cells can peipetuate 
themsehes in cycles with icvcisible tiansitions fiom one type to 
anothei But these fetal cells aie a constant souice foi new' senes of 
difteientiations into piineipal cells, eosinophil cells, basophil cells etc 
Until at least eaily middle age, new' senes aie being constantly staited 
fioni them (Loew'enstein ') These embnonal cell lests, in keeping 
w'lth Cohnheim s theoiy, may thus be the indiiect oiigm of adenomas 
of an} differentiated cell type, W'hich matuie as they glow, oi may 
directl} oiiginate an adenoma of undiflfei entiated fetal cell type 

The numbei of lepoited cases of fetal cell adenoma is small As 
scanty as aie fetal cells among the mature elements of the adult 
hypophysis, so infiequent are the fetal cell adenomas m compaiisoii 
with the matuie cell adenomas of the Inpophysis Loewenstein des- 
scribed a case of ah'eolai fetal cell adenoma Kiaus ^ piesented a study 
of tw'enty-fi\e cases of adenoma of the h}poph}sis They included 
eveiy possible vaiiety and combination of h}poph}'seal adenoma 
together w'lth two cases of fetal cell tumoi One w'as a malignant fetal 
cell adenoma, and in the same gland an area of chief cell hypeiplasia, 
as well as anothei area of simple fetal cell hypeiplasia were also found 
The othei w'as an adenoma-hke fetal cell h}perplasia These tumoi s 
usually begin aftei the age of thnty, w'hen the diffei entiation of fetal 
cells into mature cells stops Kraus w'as able to find transitions fiom 
fetal cells to principal cells m his cases None w'as found m nn case 
of fetal cell adenoma All the cells w'eie of the long, columnai undif- 
ferentiated, fetal type 

They were ai ranged in columns and m palisades about the blood 
vessels Often betw'een them and the vessels w'eie colloid-filled spaces 
Colloid-filled follicles and even small c}sts w'eie foimed, especially 
just beneath the capsule The colloid w'as a prominent featuie of the 

6 Cooper, E Histologj' of Human Endocime Organs at Various Ages, 
New York, Oxford University Press, 1925 

7 Loewenstein, C Die EntwicKelung der Hypoplivse Adenoine, Vircliows 
Arch f path A.nat 188 44 1907 
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micioscopic sections The cysts could even be seen by the naked eye, 
just as the)’- may often be seen m the intermediate zone of the normal 
hypophysis bordering the posterioi lobe Theie are three possibilities 
for the origin of hypophyseal colloid It may be a pioduct of active 
secretion by differentiated cells of various kinds Some hold that there 
is a different secietion from each type of cell, and there is good clinical 
evidence to suppoit this view Otheis hold that all the mature cell 
types are but successive stages m a single secietory process The 
colloid may also be the pioduct of degeneration of differentiated oi of 
undifferentiated cells Finally, it may appear as a vestige of the old 
external secietion, a fruitless secretion, within the pmched-off daughtei 
cysts of Rathke’s pouch ® In the adult gland, all three possibilities may 
be realized, hut how to distinguish the thiee types of colloid is a difficult 
mattei 

Only pait of the colloid-filled follicles weie lined by the cells of 
Rathke’s pouch The lest weie lined wholl> oi m part by differentiated 
cells of all kinds, with only an occasional undiffei entiated cell One 
could tiace the origin of each type of colloid from the substance of the 
adjacent cells, but here differentiation ended Iodine was nevei found in 
appreciable amounts m any of these thiee t^pes of colloid, except when 
therapeutically admmisteied, so that theie weie no means of chemical 
identification^ Beyond leasonable doubt, the anterior lobe of the 
hypophysis has an mteinal secietion, but it is probably not stored to 
any great extent within the colloid masses ]\Iost of the secietory colloid 
IS probably unloaded diiectly into the blood stream (Mainer,^® Ras- 
mussen^^) Kraus concluded that most of the colloid as it is found 
m the adult gland is not the pioduct of an active secietion, like that of 
the thyroid gland, and not a stored vestige of the old external secre- 
tion, but IS a product of cellular degeneration 

Morphologic evidence is not enough to establish definitelj'^ physio- 
logic qualities, but it, at least, indicated that the colloid seen m the 
fetal adenoma arose also, most probably, by cellular degeneration The 
perivascular colloid accumulations had no resemblance to the vesicles of 

8 Erdheim, J Ueber pophj sentumoren, Wien med Wchnschr 74 425, 

1924 

9 Wells, H G Chemical Patholog}’’, Philadelphia, W B Saunders Com- 
pan}-^, 1925 

10 Maurer, C , and Lewis, D The Structure and Differentiation of the 
Specific Cellular Elements of Pars Intermedia of the H 3 'poph 3 'sis of the Domestic 
Pig, J Exper Med 36 141, 1922 

11 Rasmussen, A T Histological Evidences of Colloid Absorption Directb' 
b\ Blood Vessels of the Human H 3 fpophysis, Quart J Exper Phvsiol 17 149, 
1927 
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Rathke's pouch It Mas not leadilj- conceivable that the undiffeientiated 
fetal cells Avould be elaboiatmg, as yet, any active secretion Cells in 
the coiiise of degenei ation could be seen among the intact ones, and 
desquamated degenerated cells tveie found suspended Muthin the colloid 
The obsertations m the fat stains also bespoke a degenei ative oiigm 
for this colloid, because “spheioids” such as those seen m the thyioid 
gland as marks of its secietoiy activit} tveie altogethei absent (Jafte,^" 
Kiaus 

In the normal gland, this foimation of colloid is most active in 
the posteiioi pait of the anteiioi lobe, adjacent to the pais neivosa 
Here aie also found the vesicles deiived from Rathke’s pouch Num- 
erous colloid cjsts and follicles theiefoie chaiacteiize this intei mediate 
or boundaiy zone (“Markschicht ’), oi cjst zone, of the anteiioi lobe 
They distinguish it fiom the posteiioi lobe behind, and the lest of the 
anteiior lobe m fiont This and its position have caused a fiequent 
confusion of the mtei mediate zone of man vuth the colloid-bearing 
pais intermedia seen in lower animals 

In animals such as the pig, calf, cat, lat, dog, fiog, woodchuck, 
opossum, etc, the hypophjsis presents a ivell developed pais intei media 
ivith characteristic histologic stiuctuie and piesumably a specific func- 
tions^ It lies between the hypophyseal cleft and the pais posteiior 
It is derived by a special line of difleientiation fiom the columnar cells 
of the posterior Avails of Rathke’s pouch, just as the pais anteiioi is 
derived by anothei line of diffeientiation fiom the anterioi Avail s= It 
IS composed of some small, undiffeientiated cells but mostly of laige, 
highly diffeientiated, oval or polyhedial cells Avith a finely granular 
basophil cytoplasm and single or multiple nuclei These cells have no 
counterpart in the pars anterior They aie arranged m trabeculae and 
in palisades about the blood vessels They form pei lA'^asculai spaces and 
larger follicles filled by a colloid that in oiigin is paitly degenei atiA'^e 
and partly secietory This pars intei media presents all extremes of 
A^ariation In one species it may be a prominent pait of the gland and 
in another species insignificant In difteient members of a given species 
It A^aries widely, and even in the same individual it changes fiom time 
to time (Rasmussen 

12 Jaffe, R H Histologic Studies on the Fat Content of the Normal 
Human Thyroid, Arch Path 3 955, 1927 

13 Kraus, E J Die Lipoidsubstan/en der menschlichen Hjpoplnse und 
ihre Beziehung zur Sekretion, Beitr z path Anat u z allg Path 51 520, 1912 

14 Rasmussen, A T Morphology of Pars Intermedia of the Human Hjpo- 
physis. Endocrinology 12 129, 1928 

15 Thaon, P L’hypophyse, Pans, G Dom, 1907 
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In man, the pais intei media, if piesent at all, is a iiidimentary 
stiuctuie Eidheim,^'’ Beiblmger,^' Dayton,’ Kasche, Benda and others 
insisted that man has no pais mtei media Stendell Biedl,"® Marbuig,-’ 
Aschoff — and Schoenig could not leconcile themselves to the view 
that m man the pais mtei media should be ahiuptly diopped They have 
made a seaichmg study foi homologues m man of the pars intermedia 
of animals One aftei anothci, vaiious stiuctuies noted in the human 
h)poph}sis have lieen labelled in homology, “pais intermedia” 

The zona intei media, as seen in man, lias nothing to do with a 
pais mtei media Its cells aie identical m oiigin, stiuctuie, function and 
vaiiation with those of the icst of the anteiioi lobe It is simply pait 
of the pais anteiioi which diffeis fiom the lest only m its gieatei 
content of colloid Other stiuctuies have been even moie leadily con- 
fused The posteiior wall of Rathke’s pouch, in man as weh as in 
lowei animals, is a niultipotent la}er Besides differentiating into 
the cells of the pais intermedia as it does to such an extent in lowei 
animals, it can differentiate into a gieat vaiiety of otlier stiuctures 
Its phaiyngeal oiigm accounts foi the appeal ance of ciliated and goblet 
cells, squamous cells and glandhke stiuctuies lesembhng mucous oi 
sahvaiy glands Basophil cells and piincipal cells with colloid follicles 
like those of the anterioi lobe are also foimed fiom it, and undifferen- 
tiated fetal cells aie found scattered among them Whatever it 
diffeientiates, the posteiioi wall pushes into the adjacent pars neivosa 
in the same position that is occupied h} the tiue pars mtei media 
Basophil cells of the pars anterioi propei, which have oiigmated fiom 
the anteiioi ^\all of Rathke’s pouch, also wandei into the posterioi lobe 

But all these do not constitute a pais intermedia, even if they he 
111 the same jiosition They have no lesemblance to pais mtei media 

16 Erdheim, J Pathologic cier Hvpophj'-sen-GeschwuIste, Ergebn cl allg 
Path u path Anat 21 482, 1926 

17 Berbhnger, W Kntisches zur Hypophysen-Pathologie, Frankfurt Ztschr 
f Path 35 497, 1927 

18 Dayton, T R Ueber die sogenannte Pars intermedia der inenschlichen 
H 3 'pophyse, Ztschr f Anat u Entwckingsgesch 81 359, 1926 

19 Stendell, V Die Hvpophvsis cerebri, Lehrbuch der vergleichanden mikro- 
skopischen Anatomic, Jena, Gustav Fischer, 1914 

20 Biedl, A Die funktionelle Bedeutung der em/elnen H 3 ^pophysenanteile, 
Endokrinologie 3 2^1, 1929, Internal Secretor 3 ' Organs, New York, William 
Wood &. Compan 3 % 1913 

21 Marburg, O Zur Frage der Pars intermedia der inenschlichen Plypo- 
ph 3 'se, Endokrinologie 5 198, 1929 

22 Aschoff, L Gibt es eine Pars intermedia in der menschlichen H 3 po- 

ph 3 se'’ Beitr z path Anat u z allg Path 84 273, 1930 

23 Schoenig A Die extra-utermen Entwicklungsphasen der Pars inter- 
media der menschlichen H 3 poph 3 se, Frankfurt Ztschr f Path 34 482, 1926 
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cells They have the same stuicture as the pais anteiior elements 
They uncleigo the same changes as do the pais anterioi cells in pieg- 
nancy, castration and many pathologic conditions They aie still to 
be identified with the pars anteiior and not with the pais intermedia 
The pars mtei media is simply one of the highly specialized difteien- 
tiations which the posteiior wall of Rathke’s pouch can originate, and 
it has no homologiie m these othei stiiictuies desciibed as occurring 
in man 

There aie some indications, howeACi, that man really has a pais 
mtei media, rudimentaiy and insignificant and functionless though it is 
Maurei,'*’ Lewis,-* Lewis and Lee,-® Mai bin g,-* Loefflei and others 
have described fiom time to time the occasional finding m the posteiior 
lobe of gioups of cells that lesemble somewhat those of the pais mtei- 
media I found similai cells incidentalh m a case a lepoit of which 
I lecentl}'' submitted for publication It is almost impossible, however, 
to establish the identit} of these small and mfiequent cellular struc- 
tures because of the pooi fixation of most human mateiial In two 
cases m which autopsy was peifoimed soon aftei death, Di Benslej 
showed me cells m the pars posterioi of the hypophysis that greatly 
resembled those of the pars intermedia of lowei animals But no 
absolutely specific histologic identification of them has as yet been made 

As one argument against its presence m man, Berbhnger -' pointed 
out that no tumor of the pars intermedia had evei been definitely estab- 
lished Ewmg,^® however, quoted leports on three cases by Boyce and 
Beadles and Cushing, in which the lelations of the hypophyseal tumor 
suggested an oiigiii from the pais intermedia Lewis offered anothei 
case The tumors were composed of cords of large cells, lying m acinar 
arrangement about colloid-filled spaces They thus resembled thyroid 
gland tissue somewhat as does the pais intermedia Two of these 
tumors were attached to the pedicle of the hypophysis above the sella 
apparently originating from the pars tuberahs The other two were 
adenomatous tumors that originated outside the mam substance of the 
pars anterior and compressed it The resemblance of these tumois to 

24 Lewis, Dean A Contribution to the Subject of Tumors of the Hypo- 
physis, JAMA 55 1007, 1910 

25 Lewis, Dean , and Lee, F C On the Glandular Elements in the Pos- 
terior Lobe of the Human Hypophysis, Bull Johns Hopkins Hosp 41 241, 1927 

26 Loeffler, E Ueber ortsfremde Zellen und Geschwulste im Hmterlappen 
und im Stiel der Hypophyse, Virchows Arch f path Anat 274 326, 1929 

27 Berbhnger, W Die gemtale Dystrophic in ihrer Beziehung zu Stoerungen 
der Hypophysenfunktion, Virchows Arch f path Anat 228 151, 1920 

28 Ewing, J Neoplastic Diseases, Philadelphia W B Saunders Companj, 
1928 
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the pais intei media of animals is lather vague and is based only on the 
presence of niimeious colloid-filled cysts Nor does their origin out- 
side the mam mass of the pais anterioi establish them as tumors of 
the pars intermedia, foi lests of pars anterior cells aie scatteied all 
along the stalk and may just as well have produced adenomas which by 
colloid degeneration came to lesemble somewhat, pars intei media tissue 

The colloid masses and follicles of the adenoma herein reported also 
resembled these tumois The columns and palisades of laige, undiffer- 
entiated cells conformed to none of the more usual adenomas of the 
anterior lobe The mam substance of the anteiioi lobe itself was seen 
to form a thin capsule aioiind the tumor mass It was suggested that 
here at last one was dealing with the much sought for tumor of the 
pars intermedia But this, too, was no tiimoi of the pars intermedia 
It was composed of undifferentiated fetal cells and not of differentiated 
pars intermedia cells Its abundant colloid, like that of the inter- 
mediate zone of the normal lij'^pophysis, was a degeneiative product fiom 
the undiffei entiated cells rathei than a secietoiy one The tumor did 
not compress the anterioi lobe, but rather expanded the lobe into a 
thin shell, which completel}'^ encapsulated it Apparently it had staited 
in the midpoition of the pais anteiioi, for the compressed anterioi sub- 
stance sui rounded it on all sides, sepaiating it fiom the sella, the 
operculum and the infundibulum Even posteiioily, the compressed 
old zone mtei media, with its flattened cysts, separated it fiom the pars 
nervosa and denied it any possible origin from a pais mtei media It 
was finally classified, therefoie, as a fetal cell adenoma aiising from the 
midportion of the pais anteiioi of the h\poph)sis 

The second case was that of a deimoid cyst of the hypophyseal 
area Tissues adjacent to the hypophj^sis have a special predilection 
for inclusion tumors of all kinds ]\Iany of these tumors present cysts 
and nodules filled by cholesteatomatous mateiial that lesembled mothei- 
of-pearl, and so have been given the name of “Pei legeschwulste ” In 
1897, Bostroem-” analyzed these tumois and pointed out that the mtia- 
cranial cholesteatomatous cysts aiise b)'- embiyonal inclusion of ecto- 
dermal cells, which aie carried into the brain vesicles dining the closure 
of the neural canal Cysts with but few squamous epithelium cells and 
much cholesteatomatous matei lal he classed as “simple cholesteatomas " 
If the squamous epithelial cell masses weie moie abundant, he called 
them “epidermoids,” to emphasize then oiigin fiom epideimis If 
othei special structures of the skin weie included, such as fetal hairs, 
sweat glands and sebaceous glands, he classed them as “dermoids,” since 

29 Bostroem, E Ueber piale Epidermoide, Dermoide und Lipome, imd 
durale Dermoide, Centralbl f allg Path u path Anat 8 1, 1897 
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they \\eie deiived fiom the ^\hole deimis These unigeiminal tumois 
pass by the addition of mesodeiinal and endodeimal elements giadually 
into the field of the bigeiinmal teratoid tumois and finally into the tri- 
geiminal tuie teiatomas One step fuithei canies them to the fetal 
implantations oi inclusios foetus in foctu, the double nionsteis 

Then Eidheini^® tiaced a well defined gioup of tumois of this 
region to included remnants of the cianiophaiyngeal pouch He found 
lests of phanngeal epithelium in ten of thirteen cases which he examined 
caiefull} foi them They were all in the midline, but weie scatteied 
fiom the base of the hi am all the way along the course of the hypo- 
physeal duct to the nasophaiynx The inclusion tumors of the hypoph}- 
seal duct arise fiom these lests, at aii}'^ point along its course They 
appeal in the hypophisis itself as well as in tissue adjacent to it, but 
adheie to the midlinc 

They, too, in complexity of stiiictuie piesent a progiessive senes 
There arc simple cysts arising by distention of Rathke’s pouch They 
are sometimes lined in pait by a ciliated epithelium, which indicates then 
origin fiom the nasopharynx and distinguishes them from ependjmal, 
adenomatous oi ectodeimal inclusion cysts The “epideimoid” tumois 
from the hjpophyseal duct include intiacystic papillomas, adamantinoid 
tumors and benign and malignant squamous cell tumors of all kinds 
Often they are prone to hemoirhages and degenerative changes which 
lead to the metaplastic production of caitilage, bone and even bone- 
man ow'’ Hemosiderin deposited fiom the hemoiihages may be con- 
fused with melanin Pseudoxanthomatous, fat-laden cells may be taken 
for notochord tissue Gha cells of the adjacent biain tissue may be taken 
for pait of the tumoi, and so these degeneiating hypophyseal duct 
tumors be mistaken foi teiatomas 

Eidheim shaiply distinguished these tumois fiom the deimoid 
tumors of Bostioem Hypophyseal duct tumois adhere to the midline, 
the dermoid tumors do not He found keratohyahne granules in the 
latter, but not m the forniei Subsequent study failed to confiim this 
distinction, because when fiesh material was used, kei atohyahne gianules 
weie found just as readily in tumors of the hypophyseal duct as in the 
others^® Fetal hair follicles and sebaceous glands, oi endodeimal ele- 
ments, weie still considered as inefiitalile maiks of dermoid oiigin, as 
opposed to’ hypophyseal duct origin But, accoiding to Ewing, it is 
even possible for true teratoid tumois to aiise, autochthonoiisly by 
metaplasia fiom hypophyseal duct lemnants Piactically all absolute 

30 Horrax, G A Consideration of Dermal Versus Epidermal Cholesteat- 
omas Having Their Attachment in Cerebral Envelopes, Arch Neurol & Psichiat 
8 26S, 1922 
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distinction therefore vanishes, except that the latter tiiinois adhere to 
the midhne Both gioups, indeed, are derivatives of einbiyonically 
included stiatified squamous epithelium Bostroem’s tumois are derived 
from external ectoderm and Itrdheim’s tumois fiom oial ectoderm 
The tumor of the second case was definitely of squamous epithelial 
character The cential cyst was filled b) cholesteatomatous material 
Its wall was lined b}'’ stratified squamous epithelium with mtercellulai 
budges, keratohyahne granules and hormfied epithelial pearls Theie 
were calcium deposits and degenerative and leactive changes in the 
adjacent brain tissue The cartilage and bone and vasculai stroma of 
the cyst wall might be taken as metaplastic m origin, but the fetal hair 
follicles take it undeniably fiom the class of epideimoids to that of 
dermoids The cells lesemhlmg embi3onic fat cells aie further evidence 
of this These stiuctmes and the asjmmetric position of the tumor 
place it with the dermoid C3'sts of external ectodeimal inclusion, rather 
than with the hypophyseal duct tumois of oial ectodeimal inclusion 
Since Erdheim’s clarification of the subject, a considerable number 
of hjpophyseal duct tumois have been desciibed (Duffjq®^ Jackson,®- 
Kana\el ®®) Of external ectoderm inclusion tumors man3 of the simple 
cholesteatomas and epideimoids not containing hair, have also been 
described (Baile3q'’‘ Schuster Hair-contaming cholesteatomas, or 
tiue dermoid cysts, aie less numerous (Teutschlander,®*' Rand,®^ Tan- 
nenham ®® Koprewa ®’) Globus described a case almost identical 
with the one heie repoited except that sebaceous gland cells were 
piesent He distinguished these fiom embi3onic fat cells because 
their nuclei weie p 3 T'not]c and their C 3 doplasmic vacuoles irregular 

31 Duf?}, W C Hypophyseal Duct Tumors, Ann Surg 72 537, 1920 

32 Jackson, H Craniophar} ngeal Duct Tumors, J A M A 66 1082 1916 

33 Kana\el, A B, and Jackson, H Cysts of the Hjpoplwsis, Surg GMiec 
Obst 26 61, 1918 

34 Bailev, P Cruvedheir’s “Tumeurs Perlees,” Surg Gynec Obst 31 390, 
1920 

35 Schuster, J Dermoid CASt of Right Frontal Lobe, Schweir Arch f 
Neurol u Psjchiat 16 327, 1925 

36 Teutschlander, O R Z^\el seltenere tumorartige Bildungen der Gehirn- 
basis, Virchows Arch f path Anat 218 224, 1914 

37 Rand, C W Intracranial Dermoid Cjst, Arch Neurol & Ps^chIat 14 
346, 1925 

38 Tannenham, C Dermoid Crste des dntten Gehirn\ entrikels, AVieii klin 
Wchnschr 10 494, 1897 

39 Kopre^va, G Fine Dermoidcjste in der linken Grosshirnhemisphaere, 
Hed Klin 23 645, 1927 

40 Globus, J H Teratoid Cist of the Hipophvsis, Arch Neurol Psj- 
chiat 9 417, 1923 
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jNIoie complex, bigeiminal teiatoid tumors aic mfiequent (Deiman“) 
Gautiei ■*- collected fiom the liteiatuie onl}^ twenty-five cases described 
with sufficient histologic accuracy to warrant then classification with 
tciatoid tumois Tiue tiigerminal teiatomas aie laie indeed Sztano- 
jevits ■’’* desciibed one case and Saxei ■“ anothci Kraus'*’ lecently 
completed the senes by lepoiting an epignathous monster of the hypo- 
physeal legion 

Tumois of the hjpophisis and tissues adjacent to it ha\e attiacted 
particular attention because of the special syndiomes with which they 
aie associated The hypoph3Sis itself has seveial distinct endocrine 
functions which may be eithei stimulated oi destioyed The hypophyseal 
legion about it is an apex of vegetative contiol ^^d^en one attempts 
to anal}ze the syndromes pioduced by these tumois, one yvandeis into 
unceitam tenitoiy Hypophyseal tumors may be eliciting symptoms 
bj' secondaiy piessure on the midbrain Tumois of the midbiam 
may manifest themselves onlv thiough destuiction oi dysfunction of the 
hypophysis ■“* 

Tumois that iiwolve one pait yvhile leaving the other peifectl) fiee 
are hoyyever, equivalent in man to expeiimental selective extnpation in 
animals They contiibute to the evidence by which one may some 
day be able propeily to assign the various functions of this legion 
Such cases have aheady taught that many of the functions that foimeily 
yveie regaided as belonging to the hypophvsis aie really functions of the 
midbiam (Illig'*^) 

Foi a long time, the posteiioi lobe of the hypophysis yvas implicated 
in the cause of diabetes insipidus, because lesions of the hypophysis 
yvere often associated yvith this syndrome In the eaily expeiiments on 

41 Derman, G L Zur Kenntnis der Teratome des Gehirns, Virchows Arch 
f path Anat 259 767, 1926 

42 Gautier, R Zur Kenutnis der Mischgeschwulste der Hypophvsengegend, 
Frankfurt Ztschr f Path 19 247, 1916 

43 Sztanojevits, L Mannfaustgrosses, lange Zeit hindurch ohne objective 
Symptome hestehendes und ploetzhch zum Tode fuehrendes Klein-Hirnteratom, 
Neurol Centralbl 37 784, 1918 

44 Saver, F Ein zum groessten Theil aus Denvaten der Medullarplatte 
hestehendes grosses Teratom im dritten Vcntnkel eines sieben woechenthcher 
Kindes, Beitr f path Anat u z allg Path 20 399, 1897 

45 Kraus, E J Ueber ein epignathisches Teratom des Hj pophysengegend, 
Virchows Arch f path Anat 271 546, 1929 

46 Lereboullet, P , Mouzon, J , and Catholu, J Infantihsme dit hypophys- 
aire par tumeur du troisieme ventricule, integrite de I’hypophyse, Rev neurol 
28 154, 1921 
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animals, clestiuction of the pais posterioi lesulted in polyuria, which 
injections of extiacts fioiii the posterior lobe leheved However, it 
was then observed that pathologic processes involving practically the 
whole hypophysis were not necessarily followed by diabetes insipidus 
Traumatic, infectious and neoplastic piocesses of all kinds affecting the 
legion of the tuber cinereum and leaving the hj^pophysis anatomically 
intact could alone pioduce diabetes insipidus (Leschke,^® Bosco^®) 

In leevaluatmg the lesults of hypophysectomy it was noted that 
polyuiia did not occur in eveiy case When polyuria occurred following 
hypophysectomy, pathologic changes, such as necrosis, cysts, hemoi- 
ihages, tigiolysis, etc, were always found also m the tuber cmeieum 
When polyuiia did not occur, these changes weie absent (Kaihk®®) 

On lepetition of the expeiiinents, extirpation of as much of the 
hypophysis as possible (full)' 95 pei cent or moie) did not lead to 
polyuria if the base of the hi am was avoided (Bailey and Bremer,®^ 
Fulton and Bailey Superficial lesions of the tuber cinereum pro- 
duced polyuria even when the hypoph)Sis Avas intact 

Cleaily this indicated that diabetes insipidus is not a symptom of 
depletion (an “Ausfalleischemung”) of the pais posterior, but is a result 
of specific damage to the tubei cmeieum at the base of the brain The 
two cases heiem leported, despite the brief clinical observation of them, 
lend some support to this view In the first, the fetal cell adenoma had 
ciushed the original hypophysis into a thin shell around it, yet there 
was appal ently no polyuiia In the second, the clinical picture was 
complicated by the paretic changes, but the dermoid cyst had pioduced 
extensive damage in the h)pothalamus and had affected the hypophysis 
but little, and theie was polyuria In Globus’s case, too, theie was 
diabetes insipidus with the hyophysis intact 

The hypophysis has been given a idle also m sugai metabolism 
Glycosuria and diabetes aie often associated Avith acromegalic tumors 
Injury to the hypophjsis causes a transient hypeiglycemia In the case 
of the del mold cyst heie reported, the hypophysis ivas intact, yet theie 
were hyperglycemia and glycosuiia which yielded piomptly to insulin 
and caused confusion with diabetes melhtus In fact, the same hypei- 

48 Leschke, E Beitraege tut khnischen Pathologic des Zwischenhirns, 
Ztschr f klin Med 87 201, 1919 

49 Bosco, G La patogema de la diabetes msipida, Semana med 2 477, 1925 

50 Karlik, L N Zur Frage der sogenannten hypophysaeren Polyune, Ztschr 
f d ges e\per Med 61 5, 1928 

51 Bailey, P , and Bremer, F Experimental Diabetes Insipidus, Arch Int 
Med 28 773, 1921 

52 Fulton, J F and Bailej, P Brain Tumor in Region of Third Ventricle, 
J Ner\ 6L Ment Dis 69 1, 145 and 261, 1929 
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glycemia and glycosuiia seen with tumors of the hypophysis may be 
seen with tumoi s of the hyiDothalamus that do not involve the hypophy- 
sis Injury of the tuber cmeieum gives an even gieatei hypergly- 
cemia than does that of the hypophysis Therefoie, a “sugar centei” 
has been postulated in the tubei cmeieum, lathei than in the pituitai} 
body 

There is no definite “sugar centei” in the hypophysis Neithei is 
theie one in the tubei cinereum or in any other pait of the brain 
Tumors m other paits of the biam may occasionally cause glycosuria 
Injury of any pait of the hi am can cause hypergl) cemia and glycosuria 
(Hiller While the hypothalamic diabetes cannot be ascribed to 
ail} definite “sugar center” in this legion, it is known that the dien- 
cephalon has a certain legulatory influence on vaiious vegetative func- 
tions, including the metabolism of fat, salt, water and sugar, and sleep 
(Fulton and Bade} ^-) It is damage to this legion that is chiefly 
lesponsible for the adiposity, the diabetes mellitus and the diabetes 
insipidus f onnei ly ascribed to h} pephyseal lesions 

SUMMARY AXD COXCLUSIOKS 

A fetal cell adenoma of the hypoph}sis and a deimoid cyst of the 
hypothalamus are reported The fiist tumor resembled one of the 
so-called “pars intermedia tumors ” It originated, however, not from 
a pars intermedia, but from the midportion of the pars anteiioi It 
was composed not of the specific diftei entiated pars intermedia cells, 
but of undifferentiated fetal cells If man has a pais intei media com- 
parable with that of lower animals, it is rudimentary, variable and func- 
tionless There is, as yet, no histologic proof establishing its presence 

The dermoid cyst belonged to the group of inclusion tumoi s of 
the hypophyseal area It was deiived from embiyonal lests of cianial 
external ectoderm included during the invagination of the biain vesicles 
It was related to Erdheim’s tumors derived fiom rests of oial ectoderm 
invaginated with Rathke’s hypophyseal pouch It involved the hypo- 
thalamus, leaving the hypophysis relatively intact, and yet produced the 
diabetes insipidus and the diabetes mellitus usually ascribed to hipo- 
physeal lesions The diencephalon rather than the hypophysis is chiefly 
responsible for these syndiomes 

53 Klug, W Die Hypophyse und der Zuckeraushalt des Koerpers, Deutsche 
Ztschr f Chir 212 S, 1928 

54 Hiller, F , and Gnnker, R The Nervous Regulation of Sugar Metabol- 
ism, Arch Neurol & Psychiat 22 919, 1929 Hiller, F, and Tannenbaum, A 
The Nervous Regulation of Sugar Metabolism, Arch Neurol & Psychiat 22 901 
1929 



SYPHILITIC CORONARY ARTERITIS- 
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Stenosis 01 obliteiation of the ostia of the coronary arteries is gener- 
all} lecognized to be a common complication of syphilitic aoititis In 
most of the standard textbooks and refeience books of pathology, men- 
tion IS made of fieqiient occtirience of this complication, and several 
authois haAe emphasized its clinical importance Scott ^ recently stressed 
the significance of the coionaiy involvement in the lelative incapacity 
of the heart for compensation in cases of syphilitic aortic insufficiency 
MacKenzie - regaided coionary stenosis as one of the most common 
causes of sudden death fiom caidiac failure in syphilitic aortitis 

It is of inteiest that the r^arious investigators of syphilitic vascular 
disease have almost without exception regarded the coronary involve- 
ment as being limited to that part of the coronary artery included in 
the wall of the aorta and the stenosis as being due to aortic lather 
than to coionai}" disease The opinions expressed by Benda,® 
MacCallum and Jores ® aie that the coronary circulation is impaired 
by the periosteal intimal piohfeiation in the aorta, and that svphihs of 
the coronaries, per se, is rare or nonexistent 

Kaufmann ° stated that endaiteritis of the coionaries occurs in the 
course of syphilitic aortitis and leads in some instances to total closuie 
of the ostia of the -vessels VVarthin" also observed the occuirence of 
syphilitic thrombo-aiteritis obliterans of the coronaiies, but expressed 
the opinion that it is not of frequent occurrence In three studies of 
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syphilis of the medium-sized vessels (Heixheimei,® Tuinbiill,® 
Saphii the coionaiy aiteries aie not consideied as being the seat of 
s}phihtic aiteiitis Each of these investigatoi s notes the fiequent 
occmience of stenosis oi occlusion of the coionary oiifices in syphilitic 
aiteiitis, but consideis the change to be due to the disease m the wall of 
the aoita In legaid to aoitic insufficiency, Scott stated “In this con- 
nection It IS mteiesting to note that in spite of the active disease stii- 
loundmg the oiifices, the coionaiy vessels themselves weie seldom 
imolved When opened, they piesented a smooth, noimal intima ” 

A lesion of such vital clinical inteiest deseives thoiough pathologic 
examination Statistical studies have indicated that syphilitic aoititis 
occuis in 7 per cent of all cases coming to autopsy (Obeindoifei 
and that in cases of s}philis the peicentage of aoitic involvement leaches 
82 (Stadlei 

This study is not intended to lepiesent a statistical investigation 
Eight cases m which theie was syphilitic aoititis with stenosis or 
obliteiation of one oi of both coionai}^ aiteiies weie selected foi study 
Repi esentative blocks fiom -laiious poitions of the coionaiy aiteiies, 
m}ocaidium, aoitic Aalve and aoita were taken foi histologic exami- 
nation Sections weie stained with hematoxylin and eosm and by van 
Gieson’s piciofuchsin, Saphii’s orcein-hematoxyhn and Waithm- 
Staiiy’s silvei methods The silver stains foi spiiochetes weie con- 
trolled by sections of congenitally syphilitic livei m which spiiochetes 
weie leadily identified 

REPORT or CASES 

Case 1 — W M , a white man, aged 65, entered the hospital complaining of 
shortness of breath, nausea, vomiting and dependent edema To within a few 
da}s before admission, the patient had been m good enough health to climb three 
flights of stairs to his room each day without assistance There had been no 
previous symptoms of cardiac failure and no history of anginal attacks The 
Wassermann reaction of the blood was -| — 1 — ] — ]- 

His course in the hospital Avas one of progressive decline There Avas no 
response to digitalis He died on the ninth day of hospitalization The clinical 
diagnosis Avas congestive heart failure and syphilitic aortitis Avith aortic 
insufficiency 

The pathologic diagnosis was chronic syphilitic aortitis , chronic syphilitic 
aortic valvulitis Avith insufficiency, chronic obliterative arteritis of the proximal 
portions and orifices of the coronary arteries, cardiac hypertrophv and dilatation, 

8 Herxheimer, G Zur Aetiologie und pathologischen A.natomie der Syphilis, 
Ergebn d allg Path u path Anat 11 I, 1907 

9 Turnbull, H M Alterations m Arterial Structure and Their Relation to 
Syphilis, Quart J Med 8 201, 1915 

10 Saphir, O Involvement of the Medium-Sized Arteries Associated with 
Syphilitic Aortitis, Am J Path 5 397, 1929 

11 Oberndorfer, J Die s^ phihtische Aortenerkrankung, Munchen med 
Wchnschr 60 505, 1913 

12 Stadler, E , cited bA Kaufmann (footnote 6) 
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Fig 1 (case 1) — Stenosis of the proximal portion of the left coronary artery 
b}" chronic obliterative arteritis (three- fourths actual si^e) 
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chronic interstitial myocarditis, fatt}" degeneration of the m^ocardlum, mural 
thrombosis of the right and left auricles , passive hyperemi i of the lungs, liver, 
kidnej's and spleen, and recent infarcts of the lungs 

The heart weighed 590 Gm (fig 1) The h\pertrophv was preponderantly 
of the left ventricle, with dilatation of all chambers The miocardium was soft, 
flabbi and pale gravish brown The lortic lahe was incompetent, with thicken- 
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Fig 3 (case 1) — A vascularized, fibrous scar extending from the dd\entitia 
into the peripheral portion of the media of the left coronary, X 130 


vas continuous with a wide zone of perivascular fibrosis In the adventitia were 
a large number of A'asa many of which were partially or completel}’’ obliterated bj'- 
endarteritis (fig 2) There were man}'^ foci of lymphocytes and plasma cells, 
often of perivascular distribution Occasional fan-shaped vascular scars extended 
into the media, with resulting disruption of elastic lamellae The lumen of the 
^essel \\as complete!} obliterated b\ dense and, m places, calcified, fibrous con- 
nective tissue, in -which occasional phagocytes containing blood pigment indicated 
that thrombosis had occurred 
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The proximal 8 mm of the left coronary arterv was stenosed, but not coin- 
pleteh obliterated (fig 1) Its lumen over a distance of about 5 mm admitted 
the passage of a 1 mm probe with considerable resistance, and it did not seem 
likelv that there was any considerable functional patency The same microscopic 
changes (fig 3) were seen here as were described for the right coronary, except 
that there was less intimal proliferation and an absence of the complete obliteration 
of the lumen 

Except for a mild degree of intimal sclerosis m the ramus descendans of the 
left coronary, there were no other pathologic changes in the coronary system 
No accessorj or aberrant arteries could be demonstrated The stomas of several 
large thebesian vessels in the left ventricle were identified macroscopicallv An 



Fig 4 (case 2) — Proximal portion of the aorta, including the aortic valve 
The right coronary is obliterated just distal to the aorta, the ostium being patent 
The aortic portion of the left coronary is stenosed (actual size) 


attempt was made bv means of serial sections to demonstrate communication 
between the thebesian and the coronary circulation, but the series was inconclusive 
The myocardium was the scat of diffuse interstitial fibrosis, and throughout 
there were manj small stellate scars not associated with exudation In manj^ 
areas, the fibrosis was perivascular and was the seat of myxomatous change There 
was marked, generalized fatty degeneration of muscle cells 

Stains for spirochetes on sections of aorta, coronarv arteries and mvocardium 
W'ere negative 

Case 2 — J B, a white man, 44 years of age was unconscious when admitted 
to the hospital Just betore admission, the patient had been seized wuth a sudden 
severe epigastric pain and loss of consciousness There was no history of cardiac 
decompensation, but friends stated that the patient had complained of a similar 
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Fig 5 (case 2) — A tangential section tlirougli an obliterated segment of the 
right coronarj arter\ distal to the aorta, elastic stain, X 12 



Fig 6 (case 2) —A section through the wall of the right coronary showing 
disruption of the elastica and intimal proliferation, elastic stain, X HO 



MORII Z—SYPHILIJ IC CORONARY ARiLRIUS 


5i 


attack of epigastric pam and loss of consciousness a few week before The patient 
died w'lthout rallying from the circulator 3 f collapse The clinical diagnosis w^as 
coronary thrombosis No blood was taken for the Wassermann test 

The pathologic diagnosis w'as actue SAphilitic aortitis active sjphihtic aortic 
\ahvilitis, chronic obhteratuc s^phlhtlc arteritis of the proximal portion of the 
right coronary arterj% stenosis of the orifice of the left coronary artery, cardiac 
hypertrophj and dilatation, subacute fibrinous pericarditis, emphjsema, pulmonary 
edema, healed gastric ulcer and healed pulmonary tuberculosis 

The heart was enlarged to 480 Gm , the hj'pertrophj’- being principally of the 
left \entricle There w'as moderate dilatation of all chambers The circumference 
of the aortic ring was 9 cm and of the ascending arch 9 4 cm The wall of the 
aorta w^as grcatlj thickened, measuring 5 mm just above the aortic valve 
Histologicalh there was a diffuse exudative, proliferative and degenerative inflam- 
matorj process imolving the adventitia, media and intima, with formation of 
miliary gummas and large areas of granulation tissue The change was typical 
of actnc s\phihtic inflammation, w'lth marked destruction of the w'all of the 
aorta 

The leaflets of the aortic valve were only shghtlj shortened and thickened, 
with little commissural separation, and represented onh a mild degree of 
insufficicncj 

Both coronarj ostia could be identified (fig 4) The right was a small 
saccular outpouching of the aortic wall, and just distal to the dilated orifice the 
artery was completely stenosed o\er a distance of about 6 mm 

Histologically (fig 5) there w'as a still intact endothelium-hned lumen, 
although it was not considered to be functionally patent There were obliterating 
endarteritis of the vasa, peruascular infiltration of lymphocytes and plasma cells, 
W'lth scarring of the media, and proliferation of the intima The entire process 
was less actue and presented more of the characteristics of chronicitv than did 
the aortitis 

The orifice of the left coronary arterj' w'as reduced to a diameter of less than 
1 mm , but the reduction continued only in that part of the artery which w'as 
included in the wall of the aorta Distal to the aortic adventitia, the vessels showed 
no pathologic change On microscopic examination, the coronary stenosis was 
found to be due to the surrounding productue inflammation m the aorta and not 
to disease of the coronary artery itself 

The mj'ocardium, including branches of the coronary, showed no pathologic 
change other than some swelling and granularitj' of the muscle cells, w'lth slight 
interstitial fibrosis 

Stains for spirochetes in the aorta w'ere negative 

Case 3 — N H , a Negress, aged 24, entered the hospital with a complaint of 
precordial pain, vomiting and weakness Ten days before admission, she had a 
sudden sharp substernal pain, which was followed by vomiting Otherwise the 
history w'as essentially negative The only significant clinical observations w'ere 
increased palpable cardiac activity with jiersistent sjstolic and diastolic murmurs 
The pulse rate varied from 55 to 105, and the blood pressure averaged 122 svstolic 
and 60 diastolic She died suddenly during the night of her sixth da\ m the 
hospital The clinical diagnosis was coronary or cerebral embolism No Was- 
sermann test W’as done 

The pathologic diagnosis was active sj'philitic arteritis involving the thoracic 
aorta, both coronaries, the innominate, the left common carotid, the left sub- 
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clavian and the superior mesenteric arteries, and obliteration of the right, and 
stenosis of the left, coronary orifices 

The heart weighed 280 Gm and presented no gross evidence of pathologic 
change The aortic ring measured 7 5 cm m circumference, and the aortic valve 
appeared normal The aorta beginning just above the ring and extending down 
to the diaphragm was greatly thickened, the wall measuring about 1 5 cm m 
thickness through the arch The lumen of the aorta was reduced The intima 
was smooth, but had a diffuse grayish-blue translucent appearance 



Fig 7 (case 3) — The proximal portion of the right coronarj'^ arteij’’ The 
lumen is paitially occluded by vascularized granulation tissue, which is contmous 
with fibrous proliferation in the media Fragmentation of the elastica and 
proliferation of the adventitia are seen, elastic stain, X 18 


Histologic examination of the aorta showed the intima to measure from 2 to 
3 mm m thickness and to be, together with the superficial portion of the media, 
the seat of mixomatous degeneration The media and adventitia were occupied by 
multiple foci of granulation tissue associated with the formation of new blood 
vessels, exudation of lymphocytu and endothelial cells, edema and small areas 
of coagulation necrosis with occasional giant cells There was a marked 
obliterativ e endarteritis of the v'asa 
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The right coronarx aiterv was completely obliterated for a distance of about 
1 cm b} what appeared grossly to be intimal proliferation 

Histologic examination of sections through the obliterated segment of the right 
coronarx arterx (.fig 7) shoxved the lumen to be occluded by intimal proliferation 



Fig 8 (case 3) — Elastic stain shoxving encroachment of the media of the left 
coronary b}' vascularized, fibrous connective tissue , X 300 


The proliferated intima xvas x'asculanzed and the seat of lymphocxtic infiltration 
The media xvas traversed by radially disposed, x'ascularized, fibrous scars often 
extending into the intima There xx'as marked disruption of the contmuitx of the 
elastica (fig 8) The vasa xvere the seat of an obliteratix'e endarteritis, and in the 
adventitia and the wide surrounding zone of perivascular fibrosis tbci e xvas marked 
exudation of lymphocytes and endothelial cells 
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The left coronary artery admitted the passage of a small probe, but the 
patencj" of the lumen did not exceed a diameter of 1 mm This reduction of 
patency extended for a distance of about 9 mm from the orifice On microscopic 
examination there was found to be a gumma with a diameter of approximate!}^ 
5 mm situated in the wall of the aorta immediately adjacent to the coronarj" 
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Fig 9 (case 3) — Peripheral exudative zone of a gumma that impinged on 
the left coronar}'- ostium , X 500 


orifice (fig 9) This gumma had encroached on and compressed the coronary in 
its aortic portion Distal to the aorta, extending as far as the stenosis, changes 
similar to those described for the right coronary, but w ithout complete obliteration 
of the lumen, vere present 
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Casl 4 — A H, a Negio, aged 55, was a cardiac invalid the last five years 
of Ins life He had persistent hypertension, averaging 210 sj^stolic and 130 
diastolic In five of his six periods of hospitalization, he was admitted with 
cardiac decompensation Each time his heart was readily compensated on rest 
111 bed and the administration of digitalis There was no evidence of valvular 
heart disease or of aortitis, and the Wassermann reaction was negative On the 
eighth day of the sixth hospitalization, the patient died suddenlj from circulatory 
collapse The clinical diagnosis w'as coronarj thrombosis 



Fillinoj of left / ' ' 

descending raraus V - ’ i 


Fig 10 (.case 4) — Roentgenogram of the heart injected through the left coro- 
nary orifice There is complete obliteration of the proximal portion of the right 
coronary artery and thrombosis of the descending ramus of the left 


The pathologic diagnosis was thrombosis of the ramus descendans of the 
left coronary artery , chronic obliterative syphilitic arteritis of the proximal portion 
of the right coronary arterj , cardiac h 3 'pertrophy and dilatation , chronic syphilitic 
aortitis, generalized, severe arteriosclerosis, mild artenonephrosclerosis, and 
generalized miliary tuberculosis 

Although active miliary tubercles were widely disseminated, their number 
was sparse, and they constituted an incidental microscopic obsenation 
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Tlie heart \\ eighe J 870 Gm , the h 3 'pertroph\ being preponclerantlj' of the left 
^cntncle There ^\as little evidence of dilatation The endocardium and the valves 
appeared normal The aortic ring measured 8 8 cm The leaflets were wide, deep 
and not thickened , there was no separation of the commissures In the aorta 
there were two small saccular dilatations just aboie the aortic ring There was 
pronouiiced intimal sclerosis throughout the entire aorta, with pitting, longitudinal 
seal ring, formation of hj^ahne plaques and calcification Histologically, the changes 
in the aorta w'ere of a chronic nature, wnth obliterating arteritis of the vasa and 
medial scarring and degeneration, without prominent \asculari7ation and wnth 
hut little exudation There was marked intimal sclerosis wnth calcification 

The lumen of the right coronary artery was occluded over a distance of about 
1 cm from its orifice, the latter being marked by a small dimple m the intima of 
the aorta There was no reduction in the diameter of the vessel, e\en in its 
occluded portion, the obliteration being bj fibrous proliferation into the lumen 
jMicioscopic examination of the obliterated segment of tlie right coronarj^ indicated 
a pathologic change of long duration, wnth partial calcification of the dense fibrous 
cicatiix that occupied the lumen of the vessel The continintv of the elastic 
filieis of the media w'as interrupted b\ manj' small, dense, fan-shaped, fibrous scars 
ladiatmg m from the adventitia There w’ere extensive h\ahni7ation of the media 
and some perivascular lymphocvtic infiltration of the media and adventitia 

1 he left coronarj orifice w'as greatl}' distended, as was also the proximal 15 
mm The entire left coronarj appeared unusually large, but there w'as neither 
gloss nor microscopic e\idence of sjphihs of anv portion The major descending 
lainus of the left coronary w'as anomalous in its course and extended obliquely 
acioss the anterior surface of the left ventricle The proximal segment of this 
aiteij'^ W'as occluded bv an organized thrombus, which was superimposed on a 
pailiallj' obstructive ulcerated atheromatous plaque A 17 per cent suspension of 
Insnuith oxychloride m w'ater containing 10 per cent acacia was injected into the 
oiihce of the left coronarj' arterj' at a pressure of 120 mm of mercurj The 
injection was continued over a period of four hours an 1 w'as preceded by perfusion 
of the heart through the left coronar\ with saline solution until the perfusing 
fluid W’as free from blood After injection the vessel was tied, and roentgeno- 
gi ims W’ere taken (fig 10) 

Casi 5 — J , a Negress, aged 48 died during her first period of cardiac 
decompensation Sjmptoms of heart failure became progressneh more severe 
over a period of months, and her death follow’ed a sudden circulatory collapse 
that occurred two w’eeks after admission There w’as no response to strophanthm 
or digitalis during the last period of hospitah/ation The clinical diagnosis w’as 
sjphihtic aortitis w’lth aortic Aalvular insufficiency and chronic m\ocarditis The 
Wassermann reaction of the blood w’as -j — | — 1 — |- 

The pathologic diagnosis w’as chronic s%phihtic aortitis, aneurysm of the 
abdominal aorta chronic sjphilitic aortic valvulitis w'lth insufficiencj’, chrome 
syphilitic arteritis of the proximal portions of the coronarj arteries, cardiac 
hjpertrophj' and dilatation, chronic interstitial myocarditis, generalized arterio- 
sclerosis and chronic passu e congestion of the lungs, liver and spleen 

The heart weighed 520 Gm Both chambers were dilated, and the mvocardium 
W’as pale and tough The aortic valve ring measured 10 cm in circumference and 
W’as obMOuslj' incompetent The commissures of the aortic valve w'ere widened 
leaMiig spaces 2 to 3 mm wide betw’een the valve cusps The left coronarj' cusp 
was shortened, thickened and rolled in 

There w'as a fusiform dilatation of the ascending arch of the aorta, w’hich 
reached a maximum circumference of 13 cm The w’all was thin and the mtima 
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bclerosed and calcified Longitudinal \\i inkling, pitting and ^ascularlzatlon of the 
Ultima were present, and there were ele\ated, translucent collars surrounding the 
stomas of the intercostal arteries 

Both coronari orifices were stenosed, the stenosis being most marked in the 
wall of the aorta The walls of the proximal portions of both coronaries weie 
thickened for a few millimeters distal to the aorta The left coronarj' orifice 
measured 15 mm, and the right 2 mm, in diameter The rest of the coronal v 
arterial system appeared normal, save for a mild degree of intimal sclerosis 

Sections of both coronaries taken about 5 mm from their ostia showed little 
intimal proliferation and no degeneration or calcification of cither media oi 
Ultima There was a considerable increase in adventitial fibrous connectne tissue, 
and tbe vasa were the seat of marked intimal sclerosis, man\ of them being 
surrounded bj lymphoc 3 'tic infiltration Occasional small \ascularized radial 
scars extended into tbe media, w’lth disruption of tbe elastica Sections taken 
longitudinall} through the orifice of the left coronarj^ presented the same histologic 
changes wutli the addition ot intimal proliferation and myxomatous degeneration 
of the media 

Cash 6 — J S, a Ncgio, aged 47, died during his second period of hospit il- 
ization for cardiac decompensation There had been sjmptoms of cardiac failiiie 
over a period of nine months preceding his death Electrocardiographic studies 
were not significant The \\ assermann reaction of the blood was H — 1 — | — f- Deith 
was due to congestive heart failure, and a clinical diagnosis of svphilitic aoititis 
with aortic v'alvular insufficiencj' was made 

The pathologic diagnosis was active syphilitic aortitis, aneurvsm of the 
abdominal aorta, wuth erosion of the tenth, eleventh and twelfth thoracic and first 
lumbar vertebrae, chronic syphilitic arteritis of the proximal portion of the light 
coronary arterj cardiac hvpertrophv and dilatation, fatty degeneration of the 
myocardium, and mild arteriosclerosis 

The heart w'eighed 680 Gm , the hypertrophy being participated m by both 
ventricles, with moderate dilatation The myocardium was soft and mottled witli 
yellow The aortic valve ring measured 8 5 cm in circumference and tbe valve 
leaflets were slightly thickened, with a suggestion of separation of the com- 
missures The wall of the aorta was generally thickened, measuring 4 mm just 
abov'e the aortic ring There were a fusiform dilatation of the arch, reaching a 
circumference of 9 75 cm, and a saccular aneurvsm on the posterior surface of 
the abdominal aorta with partial destruction of the vertebrae enumerated m the 
pathologic diagnosis Active syphilitic aortitis was recognized on gross and 
microscopic examination There was a slight degree of stenosis of the orifice of 
the right coronarj'^, the left appearing normal Other than the stenosis that 
resulted from thickening of the aortic intima around the ostium, the coronaries 
appeared normal 

On histologic examination, the left coronary showed no abnormalitv but tlie 
proximal 6 mm of the right coronary was the scat of adventitial thickening, with 
an obliterating arteritis of the vasa, perivascular lymphocytic infiltration and small 
radial scars extending into the media 

Case 7 — A G, a Negress, aged 55, died following a pulmonarj^ hemoirhagc 
from an abscess complicating organized lobar pneumonia Her clinical histoiv 
was negative so far as cardiovascular disease was concerned The clinical diag- 
nosis of syphilitic aortitis was made from tbe physical examination and from 
the 4- 4 — I — (- Wassermann reaction 

The pathologic diagnosis w'as organized pneumonia with multiple abscesses 
pulmonary hemorrhage into the abscess cavity with free blood in the bronchi, 
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trachea, mouth and stomach, chronic syphilitic aortitis, fusiform aneurysm of 
the aorta , chronic syphilitic aortic valvulitis , stenosis of the ostia of the coronary 
arteries , cardiac hypertrophy, and arteriosclerosis 

The heart weighed 400 Gm and, except for the hypertrophy, was essentially 
normal The aortic ring measured 8 5 cm m circumference, and the valve cusps 
were slightly thickened and rolled in, with beginning commissural separation 
The aorta was moderately dilated in the ascending arch, and m the middle third 
there was a large saccular aneurysm The intima of the entire aorta was thick- 
ened and puckered and contained hyaline plaques and vascularized depressed scars 

Both coronary orifices were stenosed, but they were still moderately patent 
The stenosis was due entirelj" to mtimal thickening around the ostia, and the 
vessels distal to the aorta showed no gross or microscopic evidence of syphilis 

Case 8 — J, a Negro, aged 37, entered the hospital in his fourth period of 
cardiac decompensation and died with a clinical diagnosis of syphilitic aortitis with 
valvular insufficiencj’^, cardiac decompensation and bronchopneumonia The 
Wassermann reaction of the blood was -1 — | — | — t- The autopsy confirmed the clinical 
diagnosis, and incidentally disclosed moderately severe stenosis of both coronarv^ 
orifices due to the intimal proliferation and calcification in the aorta As m the 
preceding case, the disease was limited to the ostia, the coronaries themselves 
showing no evudence of syphilis 


COMMENT 

In SIX of the eight cases studied, the stenosis of the coronary 
arteries was due to, or contributed to by, syphilitic arteritis of their 
proximal poitions In none of these did the aitentis extend faithei 
than the first 10 to 12 mm of the vessel In some, the stenosis was 
at the orifice, while in otheis the orifice was patent and the stenosis 
was distal to the aorta Active syphilitic coronary arteiitis was present 
with chronic inflammation of the aorta, and in some cases the coronary 
disease was chionic while the aortic syphilis was active The coionaiy 
disease was not in all cases associated with syphilitic aortic valvulitis 
The course of the coionaiy aitentis as hypothecated fiom a comparison 
of the mild with the severe pathologic changes indicated that the vas- 
culai change began in the adventitia as an obliterative endarteiitis with 
perivascular infiltration of lymphocytes and plasma cells and medial 
damage, progiessing from the peiiphery in toward the lumen of the 
vessel Some of the aiteries with these mild changes were stenosed 
at then orifices by proliferation of the aoitic intima 

In cases in which the proximal extia-aortic poition of the coronaries 
was stenosed, the stenosis was due to intimal proliferation In some 
instances, the piohfeiated intima had the appearance of well vascular- 
ized gianulation tissue infiltrated by lymphocytes, and the media was 
disrupted by exudative, vascularized granulation tissue, with considei- 
able thickening of the adventitia (fig 7 ) The end-stage of this 
coronary endarteiitis was thrombosis of the narrowed lumen with 
organization and, in some instances, calcification of the obliterating 
thrombus 
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In cases 1, 2 and 3, the immediate cause of death appealed to be an 
obliterative coionai) aiteiitis All thiee patients died following sud- 
den cardiovcisculai collapse chaiactenzed clinically as coronal y disease 
Two of these thiee had pieceding anginal attacks Electiocaidiogiaphic 
studies weie not significant so fai as coronal y disease was concerned, 
and histologic studies of the m 30 caidium failed to disclose evidence of 
mfaiction It seems piobable that m cases 1 and 3 theie had developed 
a collateial ciiculation which exclusion must have been eithei thiough 
the thebesian oi thiough the aoitic penadventitial vessels The latter 
\\as deemed impiobable because no penadventitial vessels of sufficient 
cahbei to supply the heait weie found in the ascending arch In both 
ot these theie was almost complete obhteiation of both coionaiy ostia, 
and this obhteiation, as judged fiom the histologic study, was of con- 
sideiable duiation The leason foi the failuie of this compensatoiy 
cn dilation aftei its appaient functional competency was not disclosed 
In case 3 (fig 9), the syphilitic inflammation was active with miliaiy 
gummas and excessne prohfeiation of granulation tissue, so that it 
seems possible for the obhteiation of this vessel to have been an acute 
phenomenon Injection of the left coronaiy aitery m case 4 (fig 10) 
indicated that the inajoi coionaiy tiee could be filled, although only the 
left oiifice was patent and although the left descending lamus was 
thiombosed The collateial ciiculation vas adequate to fill the right 
coionaiy up to its obhteiated orifice and to fill the lecently thrombosed 
left descending branch below the point of obstruction The injection 
mass, although too coaise to give capillaiy filling, was found free in 
the chambers, and no bieaks in the continuity of the endocaidium 
could be demonstrated This observation was in accoid with the m\es- 
tigations of Wearn and was consideied to indicate the patency of 
coronary-thebesian communications 

SUMMARY 

Stenosis and obhteiation of the pioximal poitions of the coionaiy 
arteries by syphilitic endarteritis frequently complicates syphilitic 
aortitis The syphilitic inflammation of the coionary is not limited to 
that part of the artery included m the wall of the aoita The coionary 
endarteiitis occurs independently of aortic valvulitis and in some 
instances is the immediate cause of death without preceding caidiac 
decompensation In two of the cases reported, the coronaiy stenosis 
was so complete and was of such long duration as to necessitate the 
hypothesis of a collateral blood supply, presumably through the the- 
besian vessels The cause of the failure of the collateial ciiculation 
was not demonstrated 

13 Wearn, J T The Role of the Thebesian A^essels in the Circulation of 
the Heart, T Exper Aled 47 293, 1928 
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The occuiience of caidiac hypeitiophy in patients with conti acted 
kidneys was lecogmzed by Blight^ A causal lelationship howevei 
lietween Aasculai alteiations (aiteiiocapillaiy fibiosis) and “cbionic 
Blight’s disease” was first maintained by Gull and Sutton- Years 
kitei , Zieglei ^ showed the dependence of some foims of lenal atiophy 
on the aiteiioscleiosis of the lenal aiteiies (aiteiioscleiotic conti acted 
IcidneAs) He howevei, still believed in the occuiience of a piimaiy 
chionic mteistitial nephiitis with atiophy which he accepted to be the 
end-1 csult of an mflammatoi} condition leading to a hypeiplasia of the 
stioma Joies'* deseives the ciedit foi having shown foi the fiist time 
that such toims of lenal atiophy, at that time commonly called cliiomc 
mteistitial nephiitis weie actually caused by aiterioscleiosis of the 
smaller lenal blood vessels In Zieglei’s foim of lenal aiteiioscleiosis, 
mainly the largei vessels were invoNed, though he mentioned the occa- 
sional occurience of aiteiioscleiosis of the smallei \essels and even of 
the glomeiulai tufts This distiibutioii was bound to cause an niegulai 
and focal t}pe of cicatiicial atiophy Accoidmg to Joies’® new con- 
ception, howe\ei, the diffuse fine gianular kldne^ in chionic mteistitial 
nephiitis was also vasculai, atherosclei otic in oiigin This t}pe of 
lenal atioplw was alwa}s found combined with a maiked hypeitiophy 
of the left -lentiicle and Joies pointed out that such cases weie genei- 
alh terminated by the vasculai alteiations (caidiac insufficiency oi apo- 
plexy ) Fuitheimore, he gradually developed a point of view, ahead} 
long held by Allbutt,® that the excessive caidiac hypeitiophv might be 
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pioduued by othei than lenal causes Allbutt, recognizing the piimaiy 
iinpoitance of hypei tension in the causation of cardiac oi ceiebial 
failuie stiessed the distinction between “Blight’s disease” and anothei 
inalach (hypei piesia) ivhich “abuts upon caidiac defeat or apoplexy, 
and does not at an} stage, eien of a fatal caieei, piesent uremic symp- 
toms He appaienth did not lecogmze oi include cases of piimaiy 
h} pel tension ivith lenal insufficienci The old authors, howevei 
(Tiauhe," Baitels,*’ Delafield , had not tailed to emphasize that the fatal 
issue in patients suffeiing tiom genuine conti acted kidneys oi chronic 
inteistitial nephiitis was oftenei determined by cardiac failure oi cere- 
bial accidents than by leiial insufficiency, hut nevertheless they looked 
on the kidneis alone as the seat and cause of the morbid piocess It 
IS deal that such diameti icalh opposed views led to much confusion 
and iveie the souice of constant disagi eenient between pathologists and 
clinicians 

The stiict clinical diffeientiation between piimaiy hypertensive con- 
ditions existing with and without leiial insufficiency and the lecogni- 
tion of pathologic criteiia of two types of vasculai renal disease 
conesponding to these two clinical foiiiis w^eie fiist established by 
Volhaid and Fain Wheieas oiih aiteiioscleiosis was supposed to 
be associated wuth the simple oi benign hypei tension, a combination of 
atheioscleiosis wuth inflammatoiy lenal changes was held to be lesponsi- 
ble foi a malignant form of Inpei tension, the “Kombmations Form” 
It was onl} logical to assume that this diffeience in moiphology w^as 
the expression of a difteience in etiologi Accoidingly, a toxic factoi 
w^as postulated by Volhaid and Fain wdnch, superimposed on the atheio- 
sclerosis of the small vessels pioduced the combination foim 

Pathologists soon objected to this duahstic conception of vasculai 
lenal diseases Thus, Paftiath and Joies^- assented to a differentia- 
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tioii into two clinical forms, but maintained that the anatomic pictures 
are identical, varying the one from the othei merely in extent and dis- 
tiibution of the atherosclei otic process in-volving the small vessels 
They believed that in the pure hypertensive fonns there existed only 
a focal involvement of the arteiioles by atheiosclerosis, whereas in the 
lenal form there was a diffuse distribution of the same process 
Lohlein also, though recognizing the clinical distinction, did not see any 
essential moiphologic and etiologic difference in the pathology Accord- 
ing to his conception, appaient variations in the histologic picture were 
explained adequately by differences in the seventy of the atherosclei osis 
of the small vessels, and fuitheimoie, the late of development of this 
athei osclerotic process determined its sevei ity He wanted to designate 
this difference in degree and tempo by the teims ai tenosclerosis initiahs 
set! lenta et piogressa This teim was not happily chosen It enabled 
Fain to point to the paradoxic fact that according to Lohlem’s terminol- 
ogy the advanced lesions are found, as a rule, in youngei peisons, and 
the initial changes in the later phases of life This relationship between 
the lesion and the age of the patient was clearly shown in Fain’s sta- 
tistics and was confirmed by our mateiial In subsequent years, a num- 
ber of papers from the clinical and pathologico-anatonnc standpoints 
weie published along the lines developed by Volhaid and Fahr 
(Umber, Rosenthal,^® Herxheimei Machwitz and Rosenberg^') 
The clinicians generally accepted the dualistic conception of hypertensive 
disease The anatomists, howevei, usually i ejected the pathogenic sepa- 
lation of the renal lesions The postulated inflammatory changes of 
the glomeiuli in the combination form weie the mam point of disagree- 
ment Since 1918 Volhard has changed his ideas and no longer 
believes m the inflammatoiy nature of the glomeiular and vascular 
changes He now consideis these lesions as the lesult of a prolonged 

13 Lohlem, M Zur Pathogenese der \ascularen SLhrumpfniere, Med Klin 
12 741 and 872, 1916 , Ueber Schrumpfnieren, Beitr z path Anat u z allg Path 

63 570, 1917 , Erwiderung auf T Fahr’s Aufsatz, Ccntralbl f allg Path u path 
Anat 28 209, 1917 

14 Umber Richthnien in der Klinik der Nierenkrankheiten Berlin khn 
Wchnschr 47 1261, 1916 

15 Rosenthal, K O Zur Frage der benignen und mahgnen Arteriosklerose 
der Nieren, Deutsches Arch f khn Iiled 133 153, 1920 

16 Herxheimer, G Nierenstudien I, Beitr z path Anat u z allg Path 

64 297, 1918 

17 Machwitz, H , and Rosenberg M Zur Klinik der vascularen Schrumpf- 
niere, Deutsch med Wchnschr 42 1188, 1916, Khnische und funktionelle Studien 
uber Nephritis, Munchen med Wchnschr 63 1285, 1916 

18 Volhard, F Die doppelseitigen hematogenen Nierenerkrankungen, Berlin, 
Julius Springer, 1918 
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ischemia c.iused b} .1 pcinianent Aasculai spasm Fahi also mini- 
mized the impoitancc ol the inflammatoiy glomeiulai alteiatioiis and 
instead stiessed the mflamniatoi} \asciilai damage In a comprehen- 
si\e aiticle,-'* he emphasized fai moie the vasciilai lesions designated 
as necioti/ing aiteiiolitis, piodnctive endaiteiitis and peiiaiteiitis than 
the glomeiulai changes that sene as ciiteiia in the difteiential diagnosis 
betueen benign and malignant nephioscleiosis This emphasis on the 
significance of chaiacteiistic aiteiial lesions as a basis foi the moipho- 
logic distmclion and foi the pathogenesis of lasculai nephiosclerosis 
with and \\ithout lenal insufficienc}' cleais the way foi a possible agiee- 
nient beti\een Fain and his opponents These (Heixheimer,-^ Stern -- 
and I\Ie\ei lecognized the peciihai aiteiiolar neciosis in seveial cases 
with lenal insufficienci as a factoi for dififei entiation On the othei 
hand theie still exists a stioiig diffeience of opinion between Fahr and 
the opposite school 111 the mattci of a specihc etiology (syphilis, lead 
01 aiticular iheiimatism) Hoi\cvci, some agieement has been i cached 
Heixheimei -■* lecognized the possibiht} of a toxic damage supei im- 
posed on the oiiginal atheroscleiosis leading to the seveie pictuie of 
arteiiolai neciosis In this connection, it is well to lemembei that 
Lohlem, the stiongest opponent of Fain, lecognized aiteiiolai neciosis 
and published an excellent pictuie of the condition-’ 

Within the last few -seals we have had the opportunit) to obseive 
a number of peitinent cases We believe that a critical investigation 
of then clinical and anatomic featuies ma} still contiibute some points 
to clarif) the disputed problems of pathogenesis 

19 Fahr, T Kutze Bemerktingen /ur Frage cler malignen Nierensklerose, 
Centralbl f allg Path u path Anat 28 408, 1917 , Ueber mahgne Nierenskle- 
rose (Kombinationsform), ibid 27 481, 1916, Ueber Nephrosklerose, Virchows 
Arch f path Anat 226 119, 1919, Ueber atjpische Befunde ans den Kapiteln 
des Morbus Bnghtii nebst anhangsweisen Bemcrkungen zur Hvpertoniefrage, ibid 
248 323, 1924 

20 Fahr, T, in Henke and Lubaisch Handbuch der speziellen pathologischen 
\natomie und Histologie, Berlin, Julius Springer, 1925, vol 6 

21 Herxheiiner, G Ueber Arteriolonekrose der Nieren, Virchows Arch f 
path Anat 251 709, 1924 

22 Stern, M Ueber einen besonders akut verlaufenen Fall von Arteriolo- 
nekrose der Nieren mit dem makroskopischen Bilde der “Grossen bunten Nieren, ’ 
Virchows Arch f path Anat 251 718, 1924 

23 Meyer, O Ueber die Veranderiingen und Bedeutung entzundhcher 
Gefassveranderungen in der Nieren nut besonderer Berucksichtigung der Glomer- 
litis der sekundarcn und genuinen Schruinpfnieren, Verhandl d Deutsch path 
Gesellsch 19 352, 1923 

24 Herxheimer, G Krankheitslehre der Gegenwart, Leipzig, Theodor Stcin- 
kopf, 1927, p 182 

25 Lohlem (footnote 13, second reference) 
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MATERIAL AND METHODS 

Oul mateiial consists of cases that in clinical couise and pathologic 
pictnie confoim with the diagnostic criteria of “malignant nephroscle- 
losis ” In addition, we have examined a consideiable number of cases 
of simple benign scleiosis, thiee cases of peiiaiteiitis nodosa and cases 
of subacute glomerulonephi itis with seveie vasculai lesions, we have 
also studied ample contiol mateiial dealing with vaiious questions of 
vascular pathology Paiaffin as well as fiozen sections weie used The 
former weie examined in long serial sections in oidei to obtain infoima- 
tion about the status of the vaiious poitions of the vasculai tiee m the 
lenal cortex Vaiious staining methods weie employed, including the 
methods lecommended by McGiegoi foi minute study of the glomei- 
uli Because of the similaiit} of the cases in clinical and anatomic 
aspects we shall desciibe in detail onl} a few typical cases and suppl}’’ 
short notes on the others 


REPORTS or CASES 

C\sn 1 — Hisloi V — j\I F , a white man, aged 29, married, a garage manager, was 
first admitted to Mount Sinai Hospital on June 18, 1929 His mother had died of 
gallbladder disease His father, three brothers, one sister and two maternal aunts, 
who were living and well, showed normal blood pressure and normal hearts The 
patient had been married four jears and had one child, aged 2y^ lears His wife 
never had had a miscarriage 

As a child he had had mumps Eight vears before admission to tins hospital 
he had had his tonsils removed , six years later, he had Iiad an appendectomy for 
acute appendicitis, and at this tune his blood pressure vas found to be 140 mm 
of mercury Four jears before admission, he began to have headaches 
two or three times a month In August, 1928, the headaches became more severe 
and localized above the eyes and in the region of the temples On advice of a 
doctor, the septum was corrected, but without relief In October of the same 3 ^ear, 
he applied for life insurance and nas refused because of high blood pressure 
(170 mm of mercury) 

The headaches became continuous and severe, and on March 26, 1929, after 
having consulted many physicians, who treated him for sinus disease, he went to 
the hospital of the Rockefeller Institute, wdiere he stajed until Mav 10 On admis- 
sion there, his blood pressure was 240 systolic and 140 diastolic, it gradually fell 
to 215 systolic and 145 diastolic Followung a rather large hemorrhage from the 
rectum, the blood pressure fell to 155 sj^stolic and 105 diastolic, but gradually rose 
again until at the time of his discharge from that hospital it w'as 180 systolic 
and 125 diastolic Chemical examination of the blood at this time showed 22 7 mg 
of urea and 32 mg of nonprotein nitrogen per hundred cubic centimeters of blood 
No dilution or concentration tests were done The phenolsulphonphthalem excre- 

26 McGregor L The Finer Histology of the Normal Glomerulus, Am J 
Path 5 545, 1929 

*Drs G Baehr, L Kessel, B S Oppenheimer and I Strauss permitted us 
to use the clinical data m these cases, and Dr R L Cecil, some of the clinical 
data m case 2 



KLEMPERLR-01 4NI—‘‘hALIGNAN7 NEPHROSCLEROSIS” 65 


tion was 60 3 per cent after two hours The result of the urea clearance test 
(van Slyke index) was 45 per cent of normal The diagnosis was arterial hyper- 
tension and chronic sinusitis The patient was restricted to a low protein and 
salt diet, and thereafter felt better 

Because it was thought that the In'pertension might be due to the sinus infec- 
tions he vas admitted to the New York Eye and Ear Infirmary, where a radical 
operation was performed on the right antrum He had no relief from his head- 
aches On June 18, he fainted and w'as taken to Mount Sinai Hospital for 
observation 

Examination — The patient was an afebrile, poorly nourished young man, who 
had lost about 50 pounds (22 7 Kg ) w’lthm the last year The heart w'as slightly 
enlarged to the left , the sounds W'ere regular and strong The blood pressure was 
230 systolic and 172 diastolic The ey'cgrounds on both sides revealed neuro- 
retinitis 

The specific gravitv of the urine was 1 010, a trace of albumin w^as showm, the 
sediment contained hyaline casts and a few' red and white blood cells The result 
of the concentration test was from 1012 to 1014 The phenolsulphonphthalein 
excretion w'as 57 per cent after two hours Chemical examination of the blood 
show'ed urea nitrogen, 14 mg , uric acid, 16 mg , cholesterol, 162 mg, and sugar, 
79 mg, per hundred cubic centimeters of blood The Wassermann reaction was 
negative The blood count ga\e hemoglobin, 102 per cent, red blood cells, 
4,800,000, and wdnte blood cells, 13,000, wnth polymorphonuclear leukocytes, 83 
per cent, and lymphocytes, 17 per cent 

Cow sc — During his stay in the hospital, the patient had a short attack of diz- 
ziness A tentative diagnosis of malignant hypertension wuthout nitrogen reten- 
tion, wuth inability to concentrate the urine, was made After a week the patient 
left the hospital and was admitted to Montefiore Hospital, as having a chronic 
case, for further studv Tliere he stayed until August, 1929, wnthout any change 
in his condition and w’lthout any'' new' developments in the results of the laboratory 
tests After leaving klontefiore Hospital, he w'as apparently better for tw'o 
w eeks , then his headaches recurred with great intensitv He became somewhat 
dyspneic and restless and vomited se\eral times He also noticed some diminution 
of vision and had many episodes of blurring 

On September 30, he again entered Mount Sinai Hospital He was afebrile, 
drow'sy and apathetic, and complained of severe headache The breath was foul, 
but not urinous The fundus presented marked hypertensive retinitis The heart 
seemed slightly enlarged to the left The second aortic was greater than the 
second pulmonic sound There was a systolic murmur behind the middle of the 
sternum and over the aortic area and a sy'stolic blow over the apex No peri- 
cardial rub W'as heard 

On October 1, the blood pressure w'as 188 systolic and 134 diastolic Chemical 
examination of the blood showed urea nitrogen, 14 mg , creatinine, 1 5 mg , uric 
acid, 2 8 mg , cholesterol, 248 mg , and sugar, 98 mg On October 2, the result of 
the concentration test w'as from 1010 to 1016 The urine showed abumin (-1 — [-)> 
many hyaline and granular casts and sparse red and w'hite blood cells For tw'O 
W'eeks the condition remained the same 

On October 14, edema of the low’er lids w'as noted The urine showed 
increased albumin and for the first time the guaiac reaction was positive Chem- 
ical examination of the blood show'ed 30 mg of urea nitrogen In the evening, 
the patient suddenly became delirious, completely disoriented and uncontrollably 
restless Under markedh increased tension, 50 cc of clear fluid was w'lthdrawn 
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from the spinal canal An intravenous injection of 2 cc of diallyl-barbitunc acid 
i\ as without effect, but after 8 minims (0 5 cc ) of Magendie’s solution was added, 
the patient became quiet Within the next weeks, the blood pressure remained 
high, and precordial pains began The urea nitrogen of the blood rose to 44, 
57 and 109 mg per hundred cubic centimeters On November 30, a loud friction 
rub was heard over the pericardium The liver was enlarged and tender Mus- 
cular twitchings developed, and the patient became stuporous He died on 
December 7, sixty-eight days after his second admission and fifty-three days 
after urea retention had been ascertained the first time 

Neciopsy — Necropsy was performed by Dr Otani twehe hours later The 
body was that of a poorly nourished white man in complete rigor mortis The 
mucous membranes were pale and slightly cyanotic No jaundice, petechiae or 
edema was present 

The lower lobe of the left lung showed a few scattered areas of grayish infiltra- 
tion The trachea and the larger bronchi were congested and contained muco- 
purulent exudate 

The heart with the ascending aorta weighed 550 Gm The pericardial surfaces 
were dull, showed injection and were covered with fibrin The left ventricular 
w all was enlarged, measuring as much as 3 cm on cross-section The valves were 
thin and closed well The pulmonary artery was smooth The aorta showed a 
few scattered yellowish flecks in the intima, but uas elastic The coronary 
arteries also showed a few lipoid deposits in the intima, but no narrowing The 
myocardium of the left ventricle was jellowish grav 

The kidneys weighed 120 Gm each They measured 11 by 5 bj 3 cm The 
capsules stripped easilj, revealing a grayish brown-red surface The red color 
was more prominent on the convexity, whereas the anterior and posterior sur- 
faces appeared more grayish brown The red portions were slightly depressed, 
and the surface was accordingly slightly granular like Scotch gram leather There 
were numerous sharplj circumscribed hemorrhages varying in si7e from that of a 
pinpoint to that of a pinhead On section, the cortex was of equal width and 
sharply demarcated from the medulla The regular markings were somewhat 
indistinct because of numerous irregular grajish flecks and larger, more sharply 
outlined dark red areas Occasional hemorrhages like those on the surface were 
seen The medula showed radial striae running toward the papillae The pelvis 
had numerous confluent hemorrhages The intima of the renal arterj was smooth 
The kidneys are shown m figures 1 and 2 

Microscopic examination showed the surface of the kidne\s to be slightly 
irregular , the capsule was neither thickened nor infiltrated by cells On examina- 
tion of the cortex under very low power magnification, the cortical structure was 
seen to be altered by a widespread increase in the stroma The loose connective 
tissue infiltrated the parench\ma, separating and compressing the convoluted 
tubules, which onl 5 ’^ rare!}" formed islands where canalicuh \\ere close to each 
other (fig 3) The stroma was slightlj infiltrated by lymphocytes, polymor- 
phonuclear leukocytes, poh blasts and plasma cells It contained a great number 
of dilated and engorged capillaries The tubules often sho\\ed marked alterations 
A great number, though separated by connective tissue strands, still retained their 
topographic histologic characteristics, but were dilated and contained hyaline casts, 
epithelial cells and debris, and red and white blood cells Others, however, had an 
atrophic epithelial lining containing fat droplets, which were often doubly retrac- 
tile, and hj aline droplets The medulla showed a moderate increase in the stroma, 
the tubuli recti contained desquamated cells, cellular debris and hyaline casts On 
examination of the malpighian corpuscles, one was surprised to find that only a 
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small number showed readily recognized damage as, for example, hyalmization 
(fig 3) The majority under low magnification appeared unaltered, except that 
their capillaries were completely or partiall}’' bloodless and were conspicuously 
small 

On higher magnification, one recognized a collapse of many tufts The basal 
membrane of the capsule often showed slight hyalmization, and the external 
epithelial layer was occasionally conspicuous owing to an increase in the number 
of cells, which rarely contained fat but occasionally contained hyaline droplets 
The changes of the internal epithelial lajer in a relatively small number of 
glomeruli were far more conspicuous They consisted in a multiplication of the 



Fig 1 (case 1) — A kidney showing diffuse flat granulation but only slight 
decrease in size Note the numerous hemorrhages 


cells covering the collapsed capillary loops, with frequent hyaline droplet degen- 
eration and accumulation of isotropic and anisotropic fat droplets Sometimes 
the entire glomerulus was infiltrated with fat In paraffin sections, such loops 
were thickened and homogeneous and contained many vacuoles The endothelial 
nuclei were pale, small and often broken up The epithelial cells were large and 
swollen, frequently showing se\ere hyaline droplet degeneration and necrosis 
The lumen of such capillaries was often thrombosed Fusion of loops to each 
other and the capsule was not uncommon The “arcuate arteries” and the large 
proximal branches of the interlobular arteries showed marked thickening of the 
Ultima The media was often compressed The internal elastic membrane was 
separated into several layers, between which there was a more or less cellular 
connective tissue This shoued a moderate number of fat droplets within and 
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bet^^ee^ the fibroblasts The adventitia was free from cellular infiltration The 
more peripheral portions of the interlobular arteries showed an extreme degree of 
narrowing of the lumen caused by a proliferation of the subendothelial intimal 
lajer, which formed a moderately cellular connective tissue wnth abundant fat 
infiltration Lamellation of the internal elastic laver was less distinct m the 
peripheral portions of the vascular tree The arteriolar endings of the interlobular 
arteries and the vasa afferentia showed diffuse fat infiltration and hjalimzation 
with frequent nuclear disintegration, hemorrhagic infiltration of the w'all, aneu- 
rysmic dilatation and perforation, and perivascular hemorrhage Ne\er, however, 
was infiltration wnth polvmorphonucleai leukocites or other inflammatory cells 
seen 
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Fig 2 — Cross-section of the kidnei shown in figure 1, showung the diffuse 
graMsh infiltrations that obscure the cortical markings 


The heart showed fibrinous pericarditis There w'ere no changes in the 
arteries Hypertrophy of muscle fibers w'as found 

The lung showed focal pneumonia There was no excessive numbei of pig- 
ment cells The alveolar septums were not thickened, and there w'as no evidence 
of chronic congestion 

The spleen disclosed considerable atherosclerosis of the larger vessels and a 
moderate degree of hyahnization of the arterioles 

The Iner disclosed slight atherosclerosis of the larger vessels and insignificant 
hi alinization of the arterioles 

The pancreas presented moderate atherosclerosis and hj'almization of arterioles 
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In the stomach and intestines, the arteries were normal 

The prostate and seminal vesicles showed severe atherosclerosis of the larger 
arteries and h}’ahnization of the arterioles 

In the muscle and skin, the arteries were normal 

Diagnosis — The diagnosis ivas malignant nephrosclerosis, hypertrophy of 
the left ventricle , fibrinous pericarditis , acute hemorrhagic bronchitis , broncho- 
pneumonia of the left lower lobe, hypertrophj of the median lobe of the prostate, 
and hypertrophv and dilatation of the bladder 

Case 2 — Histoiy — H G, a white man, aged 42, married, a metal worker, 
nas admitted to Mount Sinai Hospital on Aug 7, 1928 The family history was 
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Fig 3 (case 1 ) — Low pov er ^ lew of the cortex show mg the alteration of the 
normal structure increase in the stroma, separation and atrophy of the tubules, 
but onlv sporadic hyaline glomeruli 


unimportant The patient had measles as a child and diphtheria m 1916 He 
had not had scarlet fever, rheumatism or frequent sore throats He used no 
alcohol he smoked cigarets 

Three and one-half years before admission to the hospital, he was refused 
life insurance because of high blood pressure At this time he had dyspnea and 
was examined at Cornell Clinic The blood pressure was 178 systolic and 110 
diastolic The specific gravit} of the urine was 1028 No albumin or sugar w'as 
found The result of the concentration test w^as from 1 021 to 1 031 The 
phenolsulphonphthalein excretion was 45 per cent after tw'o hours The diagnosis 
was essential h^pertenslon 
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Two years before admission, the blood pressure was 200 mm of mercury 
Occasional ringing was present in the ears In March, 1927, the blood pressure 
was 235 mm of mercury At this time, sugar \\as found in the urine The 
patient was put on a restricted diet, and the sugar disappeared He had no poly- 
uria He received iodine, but this treatment w'as discontinued because of swelling 
of his neck About eleven weeks before admission, his doctor noticed that the 
liver w'as enlarged and tender and that the heart was large For ten weeks the 
patient had been suffering from attacks of dyspnea He lost 28 pounds (12 7 
Kg ) Digitalis was given Because of his s} mptoms he w'as admitted to the 
hospital 

E'lamvtatwn — The patient w'as afebrile The blood pressure on admission 
w^as 220 sjstohc and 100 diastolic, during the next month it w'as betw^een 220 
systolic and 110 diastolic and 266 systolic and 135 diastolic The left side of 
the heart was markedly enlarged The fundi showed progressive neuroretinitis 

The urine showed albumin, manj white, and rare red blood cells, and granular 
casts The specific gravity was fixed at from 1 006 to 1 010 The phenolsulphon- 
phthalein excretion after two houis w’as 10 per cent The urea nitrogen of the 
blood, on admission, was 47 mg per hundred cubic centimeters Uric acid was 
4 2 mg The Wassermann reaction was iiegatne The blood count gave hemo- 
globin, 50 per cent , red blood cells, 2,600,000, and wdiite blood cells, 9,800 The 
differential count gave polymorphonucleai leukocj tes, 79 per cent , lymphocytes, 
21 per cent, mononuclears, 6 per cent, eosinophils, 1 per cent, and basophils, 1 
per cent 

Com sc — On August 18, the patient began to \omit, and displayed general 
ner\ousness and anxiety He suffered from precordial pain The urea nitrogen 
of the blood was 78 mg On September 7, there wxas a pericardial friction rub 
The urea nitrogen of the blood was 106 mg On September 10, there was uncon- 
trollable ^omltmg The urea nitrogen of the blood was 206 mg The patient 
show'ed extreme emaciation There were signs of bronchopneumonia in the left 
lower lobe On September 12, the patient died The clinical diagnosis was 
chronic glomerulonephritis wnth hypertension pericarditis and uremia 

Neciopsy — Necropsy w'as performed bv Dr Klemperer on the day of death 
The kidneys weighed 120 Gm each, and measured 11 b> 5 by 3 cm They had 
a slightly granular surface and w'ere a mottled grayish brown-red They were 
firm Numerous small hemorrhages w'ere seen The cortex was of normal width, 
and its markings were somewdiat indistinct The renal artery w'as very thick, as 
were also its ramifications 

Microscopic examination of the Kidneys showed considerable increase in 
stroma , partial obliteration of cortical structure due to extensive tubular atrophy , 
insignificant glomerular fibrosis wnth diffuse capillary collapse, focal degeneration 
and proliferation of glomerular epithelium, occasional necrosis of capillary tufts 
and hemorrhagic infarction of the glomeruli, diffuse intimal proliferation within 
the entire vascular tree of the cortex, with elastica lamellation and fatty infiltra- 
tion of the Ultima , excessive fatty changes and occasional necrosis of the arterioles 
without inflammatory reaction , an extreme degree of stenosis, and an occasional 
complete closure of small arteries and arterioles 

The heart presented severe m 3 'ocardial fibrosis and recent myomalacia with 
lymphocytic infiltration There was severe sclerosis of the coronary artery The 
small intramyocardial branches were not involved The aorta showed severe 
atherosclerosis 
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Atherosclerosis of the arteries and hjahnization of the arterioles was shown to 
a marked extent by the pancreas, and the suprarenal glands, to a moderate extent 
b}" the spleen and to a slight extent bj' the stomach and intestines 

The choroid shoned extreme intimal proliferation of the small arteries 
Diagnosis — The diagnosis was malignant nephrosclerosis , coronary closure 
(right posterior descending ramus), acute fibrinous pericarditis, hypertrophy of 
the left and right rentricles, my’^ocardial fibrosis, atherosclerosis of the aorta, 
focal pneumonia of both loner lobes, and left hvdrothorax 

Case 3 — Hisloiy — S T, a white boy, aged Sj/j years, was admitted to Mount 
Sinai Hospital on June M, 1928 The family history was ii relevant The patient 
had had wdiooping cough, pneumonia and measles At the age of 3, he had suf- 
fered from nausea, vomiting, chills and conr ulsions foi two wrecks The condi- 
tion was diagnosed as ptomaine poisoning There had been a second attack, but 
the date of this could not be ascertained The patient had frequent colds Within 
the last year, he became dyspneic on exertion About three months prior to 
admission, it w’as obserred in school that the child had difficulty wnth his eyesight 
The diminution of Msion was progressive Severe headaches set in On May 28, 
ophthalmologic examination revealed earlv retinitis On June 6, the urine gave 
a strongly^ positne reaction for albumin The blood showed urea nitrogen, 67 
mg , uric acid, 7 2 mg , creatinine, 1 5 mg , per hundred cubic centimetei s In 
the last three weeks before admission, he vomited se\eral times 

Examination — On admission, the patient w'as subacutely ill, but afebrile He 
W’as not irrational, but acted queerly There w’as a uriniferous odor of the 
oreath The heart w'as not enlarged The second aortic beat w'as accentuated 
The fundi showed extensive neuroretinitis with bilateral detachment of the retina 
The blood pressure w’as 235 systolic and 175 diastolic 

The result of analysis of the urine for albumin was strongly positive, there 
were granular casts The specific gravity was from 1 002 to 1 008 The phenol- 
sulphonphthalein excretion was represented only by traces The urea nitrogen 
of the blood w’as 56 mg on admission, rising within the next few’ weeks to 110 
mg to reach finally 235 mg per bundled cubic centimeters Uric acid was 5 5 
and 9 3 mg , cholesterol, 260 and 290 mg The Wassermann reaction w'as negative 
The blood count gave hemoglobin, 62 per cent , red blood cells, 3,510,000, and 
w’hite blood cells, 11,800 

Coni sc — During his stay in the hospital, the child w’as drowsy, had severe 
headaehes and was nauseated He had epistaxis, and he lost a great quantitv of 
blood by rectum He went gradually’ down hill General convulsions developed 
Within the last thirty hours, complete anuresis existed Small purpuric spots 
developed He died three weeks after admission 

Neaopsy — Necropsy was performed fourteen hours later by Dr S Otani 
The kidneys weighed 60 and 40 Gin , respectively One was 7 by 4 by 15 cm , 
and the other was 6 by 3 by 1 5 cm m size The surfaces showed diffuse flat 
granular elevations of irregular size The color was brownish red Numerous 
petechial hemorrhages were seen on the surface, and on cross-section The cor- 
tical markings were indistinct, the separation of cortex and medulla W’as not 
sharp The blood vessels were slightly thickened 

Microscopic examination revealed diffuse increase of the stroma and focal infil- 
tration w'lth lymphocytes and fibroblasts No fat was seen Numerous smaller and 
larger anemic infarcts w’ere seen, with complete necrosis of tubules and glomeruli and 
infiltration with polymorphonuclear leukocytes , there w’as congestion at the periph- 
ery The convoluted tubules, for the most part, were separated by the increased 
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interstitial tissue and were atrophic, with noncharacteristic epithelial lining There 
r\ere only occasional islands of normal tubules The lumen contained albumin, 
many desquamated epithelial cells and m the vicimtj of infarcts polymorphonu- 
clear leukocytes Henle’s loops and the secondary convoluted tubules contained 
fibrin, cellular casts and rarely hyaline cylinders and red blood cells The epi- 
thelial cells of the normal tubules contained fat droplets, occasionally doubly 
refractile crystals , they frequently showed hyaline droplet degeneration The 
majority of the glomeruli were small, with the capillar\ loops collapsed and 
bloodless There were a few fibrosed glomeruli, but more frequently there were 
all stages of homogeneization and fusion of capillary' loops, with gradual disap- 
pearance of the nuclei Epithelial proliferation was frequent, with presence of 
hyaline droplets and fat within these cells Sporadically, an accumulation of 
polymorphonuclear leukocytes w'lthin the still permeable capillaries was found in 
the Mcinity of the sererelv damaged loops Occasionally, necrosis of the tufts 
uas found at the lulus, as well as within the center, cvtending from the afferent 
vessel to the capillaries Here and there were hemorraghic infarctions of entire 
glomeruli Frequent necrosis of the hyahnized vasa afterentia uas observed, with 
extreme narrowing of the lumen or complete closure by small hyaline thrombi 
without perivascular cell infiltration The most marked narrowing of the lumen 
of the interlobular arteries was caused by' a cellular intimal pioliferation with 
almost complete obliteration Sudan stain shoved a concentric accumulation of fat 
in the deeper layers of the intima adjacent to the compressed media and a 
complete infiltration of the wall of the smallest Inalmized and necrotic vessels 
vith fat Within the arcuate arteries and pioximal portions of the interlobular 
arteries elastica lamellation was seen , within the smaller branches, only occa- 
sional elastica new formation Of the other organs, onlv the spleen, pancreas 
and suprarenal capsule showed moderate hyalinization of the arterioles The 
choroid showed extreme intimal proliferation of tlie sm ill arteries and marked 
hyalinization and fatty changes of the arterioles 

Diagnosis — The diagnosis vas malignant nephroscleiosis , hi pei trophy of the 
heart, particularly' of the left ventricle, acute hemoribagic enterocolitis with 
ulcerative proctitis, and atherosclerosis of the descending aorta and coronary 
arteries 

Casf 4 — Histoiy — A G, a white man, aged 29 engaged in the clothing 
business, w'as admitted to Mount Sinai Hospital on Dec 9, 1928 The history 
was irrelevant The patient had not had scarlet feier oi rheumatic fever He 
gave no historv of having had venereal diseases He had ahvai s been well, except 
for occasional sore throats and colds A few weeks befoie admission, he noticed 
frequency of urination during the night He consulted a phisician, who found 
an elevation of the blood pressure At the same time, he suffered from sub- 
occipital and frontal headaches He lost appetite and became weak, and for the 
last few davs before admission he w'as in bed During the latter period, he had 
vomited once, but was not drowsy' Occasional twitchings of the muscles of the 
legs occurred For these reasons he W'as admitted to the hospital 

Examination — The patient impressed one as being chronicallv ill, he ivas 
emaciated and afebrile The apex of the heart ivas in the fifth interspace, 10 
cm from the midline The fundi shoived intense acute neuroretinitis superim- 
posed on a chronic retinitis In places the arteries were obliterated, in places 
thrombosed The spinal fluid was under increased piessure On an average of 
eight readings, the blood pressure ivas 227 systolic and 139 diastolic 

The urine contained albumin, sediment, hvahne and granular casts and a few 
red blood cells The concentration test showed the specific giaiity of the urine 
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fixed at 1 008 The urea nitrogen of the blood, on an average of five examinations, 
was 29 mg , the uric acid, 3 mg and the creatinine, 3 6 mg The Wasser- 
mann reaction was negative On an average of three examinations, the hemoglo- 
bin uas SO per cent The red blood cells numbered 3,620,000 and 3,020,000, the 
white blood cells, 8,800, with polvmorphonuclear leukocytes, 40 per cent, lympho- 
cytes, 56 per cent, mononuclears, 3 per cent, and eosinophils, 1 per cent 

Coni sc — The patient continued to have severe headaches and vomited pro- 
fusely He contracted pneumonia and died in pulmonary edema on Dec 27, 1928 

Ncciopsy — Postmortem examination was made bj Dr Otani the next da)-^ 
The heart Vieighed 520 Gm The right kidney weighed 120 Gm , the left, 100 
Gm Tlfere were diffuse irregular, flat granulations of the surface The color 
was brownish red, and there were many pinpoint-si7ed hemorrhages The cortical 
markings were indistinct, owing to diffuse grayish streaks and points and occa- 
sional hemorrhages 

Microscopicallv, the kidne\s showed marked increase m the stroma, numerous 
small anemic infarcts, interstitial infiltration with lymphocytes and leukocytes 
and congestion The convoluted tubules were partly arranged in larger islands , 
a greater part, however, were separated by the stroma proliferation and were 
often atrophic There were foci of conspicuous dilatation There was fatty and 
hyaline droplet degeneration of the epithelium The lumen contained cellular 
debris, occasionallv blood, and within Henle’s loops occasional calcium casts 
The majority of the inalpighian corpuscles were conspicuously small, their capil- 
laries empty and collapsed Only a few complete!} hyalmized glomeruli were 
found , more frequently they showed various phases of developing fibrosis Occa- 
sional advanced fattv changes and necrosis of capillaries were noted, with accu- 
mulation of leukocytes within adjacent loops Occasional epithelial proliferation 
with fatty and hyaline droplet degeneration was observed There occurred 
extreme fattv metamorphosis of arterioles with occasional hemorrhagic infiltration 
of the wall and nuclear disintegration There was no perivascular cell infiltra- 
tion Also the interlobular arteries showed severe intimal degeneration with 
occasional necrosis and thrombosis, as well as extreme narrowing of their lumen 
by cellular intimal proliferation with fine fat droplets within the external layers, 
but no inflammatory cells Distinct elastic hyperplastic thickening of the intima 
of the “arcuate arteries” was seen, and insignificant elastica lamellation farther 
distally 

Of other parts of the body, the spleen, pancreas, prostate, suprarenal glands 
and intestine showed moderate hyalinization of the arterioles 

Diagnosis — The diagnosis was malignant nephrosclerosis, hypertrophy of the 
left ventricle, atherosclerosis of the descending aorta and peripheral arteries, 
bronchopneumonia (left lower lobe) , chronic calcified tuberculosis of the right 
upper lobe, tracheobronchial bmph nodes, spleen and liver, right pleural adhe- 
sions 

Case 5 — Histoiy — D S J, a white man, aged 41, a worker in a garage, 
married, was admitted to Mount Sinai Hospital on March 12, 1928 The family 
history was of no importance In childhood the patient had not had scarlet fever, 
rheumatic fever or any other diseases He said that he had not contracted any 
venereal diseases, but his wife had had one miscarriage and two of their children 
were dead , the third was living and well Ten years before admission, the patient 
began to have headaches, mainly in the back of the head , they were intermittent 
Six years before, high blood pressure was detected, the patient had his teeth 
extracted and adopted a meat-free diet Later his headaches became seiere 
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There was cloudiness of vision for four months At the time of examination, 
he was unable to distinguish faces clearly 

Examination — On admission, the patient was iriational, with twitchings of 
the hands, chronically ill and afebrile The heart was enlarged On an average 
of SIX readings, the blood pressure was 200 systolic and 148 diastolic, the pressure 
going down from 238 systolic and 180 diastolic to 144 systolic and 106 diastolic 
111 the last days The fundi showed neuroretinitis with hemorrhage 

Examination of the urine showed oliguria, albumin and in the sediment 

h> aline and granular casts A concentration test showed the specific gravity to 
be from 1 010 to 1 020 The urea nitrogen of the blood was from 40 to 71 mg , 
the uric acid, from 4 6 to 6 mg , and the cholesterol, from 280 to 346 mg , per 
hundred cubic centimeters The Wassermann reaction was negative The blood 
count showed white blood cells, 10,000, with polj morphonuclear leukocytes, 85 
per cent, lymphocytes, 8 per cent, mononuclears, 4 per cent, and eosinophil leuko- 
C3'tes, 3 per cent 

Com sc — The patient became psjchotic, contracted bronchopneumonia and died 
on March 19, one week after admission 

Neciopsy — Necropsv uas performed eight hours later by Dr Otani The 
kidneys weighed 170 Gm each and measured 10 bj' 5 by 3 cm Thejr were identical 
in appearance with those described in the previous cases Numerous hemorrhages 
were presented 

Microscopic examination revealed onlv moderate focal increase in the stroma 
The capillaries were congested There was edema of the interstitial tissue Fine 
fat droplets with a few' doubly refractile bodies were noticeable witbin the inter- 
stitium The tubules were generally w'ell prescrccd and closel> arranged, except 
within the areas of fibrosis There w'as much fat and h} aline droplet degenera- 
tion The glomeruli weie anemic, verj' few' cvere hyalinired Frequent epithelial 
proliferation and severe degeneration were noted Fatty changes and necrosis of 
capillary loops were present Severe fatty metamorphosis of arteriolar w'alls was 
observed, w'lth necrobiosis and hemorrhagic infiltration There were no inflam- 
matory cells around There was extieme narrow'ing of interlobular arteries by 
cellular intimal proliferation w'lth much fat Moderate elastica lamellation 
occurred within the proximal portions of the interlobular arteries (figs 4 and 5) 

Examination of the vessels in other organs showed h3alini7ation of arterioles 
in the spleen and the pancreas , changes in tw’o arteries of the testis similar in 
intensity to those found in the interlobular arteries, but w'lth distinct elastica 
lamellation , advanced atherosclerosis of branches of the coronar 3 ' arteries, and 
extreme intimal proliferation of the small arteries and hyalmization of the arteri- 
oles of the choroid The retina showed man 3 ' hemorrhages and areas of severe 
degeneration 

Diagnosis — The diagnosis w'as malignant nephrosclerosis, concentric h 3 'per- 
trophy of the heart, especially of the left ventricle, atherosclerosis of the aorta 
and of the coronar 3 ' and cerebral arteries , hemorrhagic tracheitis and bronchitis, 
and bilateral bronchopneumonia of the lower lobes 

Case 6 — Histoiy — L G, a w'hite woman, 42 3 'ears of age, married, a house- 
wife, was admitted to Mount Smai Flospital on March 8, 1928 The mother died 
of high blood pressure, the father, of heart trouble The patient stated that she 
had not had scarlet fever, diphtheria, rheumatic fever, venereal disease or any 
other illness She had had one miscarriage and one stillbirth Six months before 
admission, she had nosebleed , she was told that she had high blood pressure and 
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kidne\ disease For several months she had swollen ankles, breathlessness with 
palpitation on exertion, and had seen spots before the eyes These symptoms 
became severe within the last few days before her admission to the hospital 

Examination — The patient was pale, with puffy eyelids, slightly dyspneic and 
afebrile She had fine twitchmgs of the hands and fingers, slight exophthalmos 
and a subicteric tint of the sclerae The thyroid gland was not felt The heart 
was markedly enlarged There was slight edema of the lower extremities She 
Mas disoriented The fundi showed neuroretimtis and atherosclerosis On an 
aierage of three readings, the blood pressure was 190 systolic and 110 diastolic 



Fig 4 (case 5) — Section showing the very moderate increase m the stroma, 
the absence of conspicuous tubular alteration or glomerular hyalmization, the 
anemic glomeruli with collapsed capillaries, the extreme constriction of the inter- 
lobular arteries and the severe hj^ahne and fatt\ change of the arterioles 

The amount of the urine could not be ascertained because of incontinence 
The albumin was -| — h-h , the sediment contained granular casts, the specific 
gravity was 1006 The urea nitrogen of the blood was from 82 to 112 mg , 
the uric acid, from 6 3 to 7 5 mg , and the creatinine, from 4 4 to 9 5 mg , per 
hundred cubic centimeters The 'VV'assermann reaction was twice negative The 
blood count gave hemoglobin, 50 per cent, and white blood cells, 10,000, with 
polymorphonuclear leukocytes, 81 per cent, lymphocytes, 14 per cent, and mono- 
nuclear cells, 5 per cent 

Coiuse — The patient went rapidh down hill, and died on March 16, eight 
days after admission 
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Ncaopsy — Two hours later, postmortem examination was made by Dr Otani 
The kidneys weighed 110 Gm each They were of the same granular appearance 
as that described in the previous cases The surface was sprinkled with numer- 
ous hemorrhages (fig 6), which appeared also in the cross-section 

Microscopic examination showed the stroma of the kidneys to be increased 
almost throughout There were few areas where the tubules w'ere closely packed, 
generally a loose connective tissue separated them It was densely infiltrated by 
lymphocytes mingled with occasional plasma cells and polymorphonuclear leuko- 
cytes The capillaries w^ere congested In numerous places there was extensive 
hemorrhage, the origin of which could be traced only in complete serial sections 



Fig 5 — Higher magnification of the upper central part of the same section 


The hemorrhages were due to rhexis of small necrotic arterioles, as well as to 
diapedesis from capillaries that apparently w'ere overfilled because of retrograde 
passage of blood into the areas where the arterioles had become thrombosed 
The glomeruli showed pictures similar to those described in the preceding cases, 
with the exception that in a great number the capillaries did not present collapsed 
tufts but well filled, even congested loops In such instances, serial sections 
showed the vas afferens to be obliterated by a cellular proliferation in one part 
of its course (fig 7) The atherosclerotic nature of this closure was suggested 
because the small vessel originated directly from a large interlobular artery with 
unquestionable atherosclerosis and m a place where a large atherosclerotic plaque 
was situated Since no blood could pass through the arterioles, the congestion 
of the capillaries could have been the result only of retrograde passage of blood. 
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The pancreas and spleen showed advanced atherosclerosis, the pancreas to a 
severe, and the spleen to a moderate, extent arteriolar hyahnization 

Diagnosis — The diagnosis was malignant nephrosclerosis, concentric hyper- 
trophy of the left ventricle , dilatation of the right ventricle and auricle , athero- 
sclerosis of the aorta and peripheral arteries , chronic emphj'sema of the lungs 
and anasarca 

Case 7 — Histoi v — M S , a white woman, aged 54, single, was admitted to 
Mount Sinai Hospital on Aug 13, 1928 The family history was irrelevant At 
the age of 18, the patient was sent to Saranac Lake, N Y , because she had 
bronchitis Thirteen years before admission to the hospital, she was told that 



Fig 6 (case 6) — Extensive hemorrhages on the surface 

nephrectomy was indicated, but it was not done Five weeks prior to admission, 
she entered another hospital, where a diagnosis of chronic nephritis was made 
Then for a few weeks she was in a convalescent home Three days before admis- 
sion, she became disoriented and delirious 

Examination — The patient had a urinous odor of the breath She was afebrile 
She had occasional twitchmgs of the muscles of both upper and lower extremities 
She had large hemorrhages in the skm of both legs The fundi presented active 
neuroretinitis The chest showed a flattening of the right upper side, dulness in 
the right upper lobes and a sinus just to the left of the ensiform cartilage, from 
which oozed greemsh-white pus Roentgen examination revealed tuberculous 
osteomyelitis of the second and seventh ribs The heart was markedly enlarged 
There were a bilateral Kernig sign, marked rigiditv of the neck and a permanent 



78 


ARCHIVES OF PATHOLOGY 


Babmski reflex in the toes The spinal fluid was under pressure The blood 
pressure was 165 S3'stolic and 110 diastolic 

The urine contained albumin (++), many granular casts and white blood 
cells The specific gravity was 1 020 The urea nitrogen of the blood was 43 
mg per hundred cubic centimeters 

Couise — The spinal fluid at the time of death contained 400 white blood cells, 
80 per cent of which were polymorphonuclear leukocjtes Bacteriologic examina- 
tion yielded negative results, and inoculation of a guinea-pig was unsuccessful 
because the animal died too earlj’- 

The clinical diagnosis was tuberculous meningitis and chronic glomerulo- 
nephritis with azotemia 

The patient died two and one-half days after admission 




Fig 7 (case 6) — A serial section reconstruction of a glomerulus and a as 
afferens A, engorged capillaries and vas efferens , B, vas alferens (distal por- 
tion) patent, C and D, vas afferens (proximal portion where it branches off the 
interlobular arterj ) completely obliterated bj cellular intimal proliferation, and E 
cross-section of another obliterated arteriole Note the reticulated arrangement 
of the cells 


Neaopsy — NecropsA" AA'as performed seA'en hours after the patient’s death bj' 
Dr Klemperer Permission to open the head Avas not obtained The right kidney 
AAeighed 120 Gm and measured 10 b 3 5 bj 3 cm It had the same appearance as 
the kidneys in the other cases The left kidney had a A^ery narroAV cortex due 
to compression caused by the tuberculous p 3 onephrosis 

Microscopicalb , the changes AA^ere almost identical AAith those in the other 
cases The stroma increase Avas slighter An extreme narroAA'ing of the inter- 
lobular arteries leading to complete closure Avas obserAed Avith a proliferation of 
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the intima showing more fibrillar chfiferentiation and distinct elastica lamellation 
within the outer zone 

Marked hyalinization of the arterioles was found in the spleen and pancreas , 
moderate hyalinization, in the liver and suprarenals 

Diagnosis — The diagnosis was malignant nephrosclerosis, chronic tuberculous 
pyonephrosis of the left kidney with mspissation , concentric hypertrophy of the 
ventricle, hypertrophy and dilatation of the right ventricle, tuberculous osteo- 
myelitis of the second right and seventh left rib, and multiple pleural adhesions 
Case 8 — Histoiy — L R, a white man, 23 years of age, single, an embroiderer, 
was admitted to Mount Smai Hospital on Feb 16, 1926 The family history was 
irrelevant The patient had scarlet fever at the age of 2 , he had had no rheuma- 
tism or other acute infections Tonsillectomj had been performed on him one 
year before because of frequent tonsillitis For about five years he had had occa- 
sional severe bitemporal headaches, which gradually became worse About one 
year before, he was told that he had high blood pressure Eight weeks before, 
his vision became blurred Two or three weeks before, he began to vomit, this 
condition had become worse wnthiii the last few dajs before admission He had 
oliguria 

Examination — On admission, the patient w'as drow’sy and afebrile His heart 
w'as enlarged to the left On an average of four examinations, the blood pressure 
W'as 235 systolic and 150 diastolic It fell to 168 svstohc and 100 diastolic shortly 
before death The fundi showed an advanced albuminuric retinitis The urine 
decreased in amount 

Examination of the urine showed albumin -1--1 — h , the sediment showed occa- 
sional red blood cells and many leukocytes The urea nitrogen of the blood was 
63 mg , the creatinine, 8 mg, and the uric acid, 11 mg, per hundred cubic centi- 
meters The Wassermann leaction was negative The blood count showed 
hemoglobin, 70 per cent, red blood cells, 3,340,000, and white blood cells, 17,000, 
with polymorphonuclear leukocytes 83 per cent, lymphocytes 15 per cent, and 
mononuclear cells, 2 per cent 

Com sc — The patient became comatose forty-eight hours before death and 
died on February 24, eight days after admission 

Ncciopsy — Necropsy w'as performed eighteen hours later by Dr Gross The 
left kidney weighed 105 Gm , and the right, 120 Gm Each measured 11 by 5 
by 3 cm The surfaces were slightly granular Many hemorrhages were seen 
Microscopic examination showed insignificant, only focal increase m the 
stroma Occasional small anemic infarcts were seen, with leukocytic infiltrations 
There w'as marked dilatation of the convoluted tubules, w'hich contained occa- 
sional polymorphonuclear leukocytes Only a few fibrosed glomeruli were observed 
The majority were bloodless, with collapsed capillaries , some, how'ever, were 
engorged, almost infarcted They presented slight proliferative and degenerative 
epithelial changes There was marked necrosis of arterioles, with hemorrhagic 
penetration of the wall and often thrombotic occlusion The vasa afferentia were 
focally extremely narrow, in some parts of the cortex, however, they W'ere not 
altered The interlobular arteries were extremely narrow'ed by cellular intimal 
proliferation 

The arterioles of the spleen, pancreas and suprarenals showed hyalinization 
Diagnosis — The diagnosis was malignant nephrosclerosis, hypertrophy of 
the left ventricle, acute fibrinous pericarditis, and hemorrhagic focal pneumonia 
of the left lung 
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Case 9 — Ihstoiy — H P, a white woman, 26 years of age, married, a house- 
wife, was admitted to Mount Sinai Hospital on Nov 7, 1925 The father died of 
kidney trouble The patient hadnneasles m childhood Seven years before admis- 
sion, she had typhoid fever Two years before, a tonsillectomy was performed on 
her Occasionally she had severe headaches For one and one-half years, the head- 
aches had become worse and more frequent, which prevented her from working 
For one year, she had had attacks of substernal pain, and for seven months, 
nocturia For two weeks, she had suffered fiom uncontrollable vomiting Within 
the last thirty-five hours bcfoie admission she was anuietic 

E\aminaHon — ^When admitted, she was afebrile and restless, tossing about 
and complaining of extreme weakness The breath was urinifeious The heart 
was markedly enlarged The blood pressure in an average of eleven readings 
was 230 systolic and 145 diastolic The fundi showed neuroretinitis Very small 
amounts of urine were passed Concentration was from 1 006 to 1 012 The result 
of the test for albumin was H — The sediment contained a few granular casts, 
white blood cells and an occasional red blood cell The blood showed urea nitro- 
gen, from 81 to 102 mg , uric acid, 8 5 mg, and creatinine, 14 mg, pei hundred 
cubic centimeters The blood count gave hemoglobin, 60 pei cent, red blood 
cells, 3,320,000, and white blood cells, 8,200 

Com sc — Fluids weie forced, which caused a drop in the urea nitrogen of the 
blood, but edema and ascites developed The patient died of uremia on November 
19, twelve days after admission 

Ncciopsy —On the day after death, Dr Romanoff made a postmoitem exam- 
ination The right kidney weighed 120 Gm and measured 11 b\ 6 by 3 cm The 
left weighed 40 Gm and showed only three pyramids Thev showed slightly 
granular surfaces and many hemorrhages 

Microscopically, the kidneys presented a diffuse increase in the stroma and 
many hemorrhages The same glomerular changes were seen as in the other 
cases There was severe arteriolar necrosis without a pei ivascul.ir inflammatory 
reaction Portions of the interlobular arteries ^\ere markedly narrowed by dense 
intimal proliferation 

The arterioles of the spleen and pancreas showed hyahniration 

Diagnosis — The diagnosis was malignant nephrosclerosis, hypertrophy of the 
left ventricle, acute fibrinous pericarditis, and hypoplasia of the left kidnev, with 
anomalous implantation of the ureter 

Casi 10 — Histoiy — T P, a colored woman, 57 years of age, married, a 
housewife, was admitted to the hospital on July 19, 1927 The patient’s family 
history was irrelevant Nine years before she liad influenza Six clnldren were 
living and well , one child had died The menopause occurred five years before 
The patient had never been sick Three weeks before, she became ill with 
general malaise, vomiting and incontinence Then she beeame restless, and she 
said that she felt a lump behind the sternum She became disoriented and 
psychotic 

Examination — She was admitted to the hospital in stupor, but could be aroused 
with difficulty The temperatuie was normal The heart was slightly enlarged 
The blood pressure w'as 165 systolic and 110 diastolic The fundi showed albu- 
minuric retinitis and optic neuritis 

Only 30 cc of urine was passed in the previous twenty-four hours The con- 
centration was 1 005 Albumin was -| — , the sediment contained many granular 
and hyaline casts and white blood cells The blood showed 186 mg of urea 
nitrogen per hundred cubic centimeters The Wassermann reaction was negative 
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Com sc — The patient died on July 20, twenty-four hours after admission 
Ncciopsy — Necropsy bv Dr Klemperer, fifteen hours later, showed the kidneys 
to be smallei than normal (weight omitted), measuring 9 by 5 by 2 cm , with 
diffuse slightb elevated granulations and numerous hemorrhages 

Microscopic examination revealed a diffuse increase m stroma, with atrophy 
of the tubules, small glomeiuli, often bloodless, with collapsed capillaries, few 
hyalimzed glomeruli , occasional malpighian corpuscles with hemorrhagic infarc- 
tion and necrosis of the tufts , frequent arteriolonecrosis without perivascular 
inflammation, and marked narrowing of the interlobular arteries by a dense, 
fibrillar connective tissue, with coarse elastica lamellation m the outer zone and 
occasional fine elastic fibers in the inner layer 

The arterioles of the liver, spleen and pancreas showed moderate h 3 'alinization 

Diagnosis — The diagnosis was malignant nephrosclerosis, cerebral athero- 
sclerosis, small acute ulcer of the stomach, hypertiophy of the left ventricle, and 
a small endothelioma of the duia 

Case 11 — Hisloiy — T L, a white woman, aged 46, married, a housewife, was 
admitted to the hospital on Sept 5, 1928 The patient’s father died at the age of 72 , 
the mother died as a young woman, the cause of death being unknown One sister 
had kidney trouble The patient ga\e no history of having had scarlet fever, 
rheumatic fever or diphtheria Nineteen j'ears before, she had an abscess of the 
breast She had occasional colds Six children were living and well , there had 
been three miscarriages For three j'cars the patient had suffered from severe 
suboccipital headaches m the morning For three years she had had nocturia, 
also frequency of urination during the day There was occasional incontinence 
at night She noted precordial pressure and palpitation All svmptoms grew 
worse, especially during the three w'eeks before admission 

Examination — When admitted, the patient complained of severe precordial 
constriction, a few minutes later she had a severe attack of dyspnea and a sensa- 
tion of impending death She was afebrile Her breath was urmiferous There 
W'as enlargement of the heart The blood pressure, m an average of seven read- 
ings, was 210 svstohe and 135 diastolic The fundi showed acute nLUiort.liu.tis 
on an old atherosclerotic basis 

The urine was small m amount, the albumin was -rfl- , the sediment contained 
many white blood cells, a few red blood cells and rare granular casts , the con- 
centration was from 1010 to 1012, the phenolsulphonphthalem excretion was 0 
after four hours The blood show^ed urea nitrogen, from 93 to 108 mg , uric 
acid, 5 1 mg , and creatinine, from 9 7 to 12 4 mg , per hundred cubic centimeters 
The Wassermann reaction was negative The hemoglobin was 74 per cent at 
admission , it fell to 46 per cent before death The red blood cells numbered 
4,600,000, the white blood cells, 11,400 

Cow sc — Pulmonary edema and cardiac failure developed, and the patient died 
on September 28, three weeks after admission 

N^cciopsv — Two hours later. Dr Otani made a postmortem examination The 
kidne> s w'eighed 85 Gm each , their size w^as 10 by 5 by 3 5 cm They showed 
diffuse prominent grayish-yellow granulation and a few punctate hemorrhages 
There was marked atherosclerosis of the renal artery (fig 8) 

Microscopic examination revealed a diffuse marked increase in the stroma, 
with separated islands of normal tubular parenchyma The glomeruli were not 
extensively fibrosed, but were mostly small and anemic, with collapsed capillaries 
(fig 9) There was moderate arteriolonecrosis, but severe mtimal proliferation of 
the interlobular arteries with excessive narrownng of the lumen There was 
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elastica lamellation in the outer layer and cellular proliferation of connective 
tissue in the inner layer, which showed fatty infiltration and focal necrobiosis, 
with impregnation of the wall bv erythrocytes (fig 10 A) 

The spleen was \ery firm The surface was nodular The large nodes were 
separated by firm, depressed, scarlike areas On section, the pulp was purplish 
red The trabeculae were prominent Several irregular, firm and dry yellowish- 
white areas of necrosis interrupted the otherwise dark red cut surface, giving the 
spleen a mosaic-like appearance 

Microscopic examination shoved within the deepl}' congested pulp several 
necrotic areas of irregular outline The intratrahecular arteries and their branches 
showed extreme narrowing due to a cellular intimal proliferation in the outer 



Fig 8 (case 11) — The more advanced type of renal atrophy with prominent 
granulation Note the few hemorrhages on the surface, the narrow cortex on 
cross-section and the severe atherosclerosis of renal artery 


coat of which there was distinct coarse elastica lamellation (fig 10 B) The 
narrow lumen was occasionally obliterated bj hyaline thrombi 

The pancreatic arteries of the same size as the interlobular renal arteiies 
showed extreme narrowing due to the same cellular intimal proliferation (fig 
10 C and D) 

Diagnosis — The diagnosis was malignant nephrosclerosis, hypertrophy and 
dilatation of both ventricles and auricles, chronic passive congestion of the lungs, 
liver and spleen , brown induration of the lungs , generalized atherosclerosis , 
hydrothorax, ascites, and multiple necrosis of the spleen 

Case 12 — Histoiy — T S, a white woman, aged 55, a housewife, was admitted 
to the hospital on Oct 1, 1927 The family history was irrelevant The previous 


O 
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history was unimportant The menopause occurred when she was 45 years old 
About twenty years before admission to the hospital, the patient was told that 
she had hypertension For ten years she had had increasing dyspnea on moderate 
exertion Slight nocturia had developed in the past five years She was admitted 
to the hospital because of hypertension and persistent vomiting for weeks 

Examination — The patient uas lethargic and afebrile and had a urinous 
breath The heart was markedlv enlarged The fundi showed neuroretinitis 
The blood pressure was 234 systolic and 110 diastolic 

The amounts of urine were small The albumin was ++ , the sediment con- 
tained a few coarse granular casts and many white and red blood cells The 
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Fig 9 (case 11) — The advanced increase in the stroma and the atrophy of the 
parenchyma Compare this with figure 4 
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concentration was from 1 007 to 1 010 The blood disclosed urea nitrogen, 121 
mg , uric acid, 54 mg, and cholesterol, 218 mg, per hundred cubic centimeters 
The Wassermann reaction was negative The blood count gave hemoglobin, 70 
per cent, and white blood cells, 11,200, with polymorphonuclear leukocytes, 84 
per cent, and lymphocytes, 16 per cent 

Com sc — The patient became stuporous Muscular twitchings developed 
Death occurred on Oct 7, 1927, six days after admission 

Ncciopsy — Five hours later. Dr Otani made a postmortem examination 
The left kidney weighed 110 Gm , the right, 120 Gm The surfaces were finely 
granular throughout The cortex was narrow , the cortical markings were 
obscured by a grayish-white infiltration 
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Aticroscopic examination revealed diffuse marked increase m the stroma, but 
many islands of dilated, otherwise normal tubules The tubules elsewhere were 
separated and often atrophic The glomeruli were not extensively fibrosed, but 
were generally anemic or bloodless, except for a few that showed hemorrhagic 
infarction Occasional epithelial proliferation was seen Necrosis of the tufts 
was rare Artenolonecrosis without perivascular infiltration was present There 
was excessive narrowing of interlobular arteries, with distinct elastica lamellation 
in the outer coats of the intima 

The arterioles of the pancreas, liver, spleen and suprarenals show^ed marked 
hyalinization of the arterioles and atherosclerotic narrowing of the small arteries 



Fig 10 (case 11) — A, an interlobular arten of the kidnej'^ show'ing intimal 
proliferation and focal necrobiosis and aneurjsmic dilatation The w^all and the 
perivascular stroma are impregnated with er\throcytes and hemoglobin droplets 
B, splenic artery of the same caliber as that showm in A found near necrosis, 
showing closure of lumen by a similar intimal proliferation Note the conspicuous 
elastica lamellation and the numerous foam cells as evidence of the degenerative 
nature of the process C and D, identical arterial changes m the pancreas Note 
the hemorrhagic impregnation of the w'all in C 

Diagnosis — The diagnosis W'as malignant nephrosclerosis, Inpertrophy of the 
left ^entrlcle, atherosclerosis of the aorta, coronary arteries and pulmonary 
artery , chronic passu e congestion of the liver, lungs and spleen , ascites, and 
calcified tuberculosis of the left lung and tracheobronchial Ijmph nodes 

Case 13 — Histoiy — H O’N , a colored man, married, aged 53, a w'aiter, 
was admitted to the hospital on Jan 16, 1929 The famih histor}" was irrelevant 
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The patient was i user of alcohol Twelve vears before, the patient had rheuma- 
tism Two and one-half months betore, a stone in the bladder was removed by 
crushing For two and one-half months, the patient had suffered from frontal 
headaches in the morning T\^o weeks before admission, he suddenly became 
seriously sick, began to \omit and became drow'sy and lethargic 

E\annnation — When admitted, he w'as afebrile and cachectic and had a urinous 
odor to his breath He showed occasional muscular twitchings The heart was 
enlarged The fundi show'ed neuroretmitis, atherosclerosis and atrophy of the 
optic nerre The blood pressure was 180 systolic and lOO diastolic 

The output of urine w’as smaller than the intake of fluid The concentra- 
tion W'as 1 OlO , the result of the test for albumin was -| — h , the sediment con- 
tained a few white and red blood cells The blood showed urea nitrogen, 190 
mg , uric acid, 15 mg, and cieatinme, 16 mg, per hundred cubic centimeters 
The Wassermann reaction was j-H — f- The blood count showed hemoglobin, 
39 per cent, and wdnte blood cells, 15,200, with polymorphonuclear leukocytes, 84 
per cent, h mphoc^ tes, 14 per cent, and mononuclears, 2 per cent 

Com <:c — The patient died on Januarj' 18, tw'o days after admission Urea 
crystals had de\ eloped on his face and neck 

A^cciops\ — Two hours later. Dr Klemperer performed an autopsy The right 
kidney weighed 95 Gm , the left, 140 Gm Both showed diffuse flat granulations 
The right kidney showed a deep scar penetrating the cortex in its middle third, 
apparentlj a circumbscnbed atrophv caused by a calculus Numerous hemor- 
rhages were CMdent on the surface and section and within the pelvis 

Microscopic examination show'ed a moderate but diffuse increase m the stroma, 
w'lth separation and frequent atrophy of the tubules Only a few hyalinized 
glomeruli were seen, generalb they w'ere small and anemic and occasionally they 
showed epithelial proliferation, fatty and hyaline droplet degeneration and necrosis 
of loops Artenolonecrosis w'as present, but was not severe There were no 
perivascular infiltrations Excessne narrowing of the interlobular arteries by a 
cellular intimal proliferation was seen Elastica lamellation was present in the 
larger branches 

The arterioles of the spleen, liver, pancreas and stomach showed marked 
hyahnization Within the intestines, only moderate artenolosclerosis was seen 
The small arteries showed moderate atherosclerosis, except m the pancreas, where 
arteries of the caliber of the interlobular renal arteries were found with extreme 
cellular intimal thickening In their vicinity, small areas of necrosis of the 
parenchyma were encountered 

Diagnosis — The diagnosis w'as malignant nephrosclerosis , hypertrophy and 
dilatation of the left ventricle , atherosclerosis of the aorta and peripheral blood 
vessels , uremic ulcers of the large intestine, and circumscribed cicatricial atrophy 
of the right kidney (stone) 

Case 14 — Htstoiy — M B, a white woman, 39 years of age, married, a tele- 
phone operator, was admitted to the hospital on March 26, 1929 The family 
history was irrelevant In childhood, the patient had diphtheria, scarlet fever 
and measles At the age of 18 jears, she had a left mastoidectomy She had 
suffered two miscarriages She had had an appendectomy and an oophorectomy 
During the last year, she had lost 80 pounds (36 3 Kg ) Four months before 
admission, she was hit on the eye by a baseball She went to the neurologic 
institute because of nervousness and defective vision She was admitted to Mount 
Sinai Hospital because of sudden loss of speech and difficulty m sw'allowing 
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E^ animation — When admitted, she was afebrile and aphasic, with a partial 
motor aphasia and right central facial paresis The deep reflexes on the left side 
were exaggerated Babinski’s sign was noted on the left side The clinical 
diagnosis was focal cerebral lesions of the left hemisphere The fundi showed 
neuroretimtis The heart was enlarged The blood pressure was between 185 
systolic and 90 diastolic and 240 systolic and 150 diastolic 

Examination of the urine showed concentration, 1 010 , albumin, d — | — and 
a few red and white blood cells m the sediment The blood showed urea nitro- 
gen, from 45 to 57 mg , uric acid, 8 mg , and creatinine, 6 2 mg , per hundred 
cubic centimeters The blood count gave hemoglobin, 35 per cent , red blood 
cells, 1,250,000, and white blood cells, 11,800, with polymorphonuclear leukocytes, 
86 per cent 

Couise — The patient began to have difficulty in respiration and later peri- 
carditis, and died on April 8, twelve da 3 S after admission 

Neaopsy — Eight hours later, a postmortem examination was made by Dr 
Otani Permission to examine the brain was not obtained The kidnej's weighed 
120 and 110 Gm They showed diffuse flat granulations and numerous hemor- 
rhages There was severe atherosclerosis of the renal arterj 

Microscopic examination revealed a diffuse increase in the stroma but not 
extensive scar formation The structure of the cortex was not completely 
obscured The tubules were separated and often atrophic Few fibrosed glom- 
eruli were encountered Many glomeruli were small and anemic, with collapsed 
tufts Some showed partial hyalinization Occasional epithelial proliferation and 
fatty hyaline droplet degeneration of the proliferated and desquamated cells 
were seen Occasional necrosis of the capillaries was seen Artenolonecrosis 
without perivascular infiltration and extreme intimal proliferation of the inter- 
lobular arteries were features 

The arterioles of the spleen, suprarenals and pancreas showed severe hyahniza- 
tion, which was less marked m the liver, intestine and esophagus There was 
severe atherosclerosis of branches of the coronary arteries 

Diagnosis — The diagnosis was malignant nephrosclerosis, hjpertrophv of the 
left ventricle, atherosclerosis of the aorta and coronary arteries acute fibrinous 
pericarditis , bronchopneumonia of the right lower lobe , fdtt^ degeneration and 
fibrosis of the myocardium, and multiple calculi ot the panel eatic duct, with 
fibrosis of the body 

Case 15 — Histoiy — S G, a white man, aged 36, a laborer, was admitted to 
the hospital on Aug 9, 1929 The family history was irrelevant The previous 
history was unimportant Two years before admission, the patient had frontal 
headaches and occasional epistaxis He was informed that he had high blood 
pressure He stopped work and improved under rest Three months before, the 
frontal headaches reappeared He had nocturia (three or four times) Palpita- 
tion and precordial pains were experienced on exertion Dimness of vision had 
been present for four weeks For three dajs there had been nausea and vomiting 

Examination — Physical examination showed a ver\ sick anemic person with 
a urinous odor of the breath and no elevation of temperature He was dyspneic 
and orthopneic at rest The heart was markedly enlarged The fundi disclosed 
hypertensive neuroretimtis The blood pressure, m an a\erage of four readings, 
was 234 sjstohc and 143 diastolic 

The urine showed a concentration of from 1 006 to 1 010 There was from a trace 
to -{- albumin The sediment contained casts and white blood cells but no led 
blood cells The blood showed urea nitrogen, from 79 to 135 mg, uric acid. 
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8 5 ing , and creatinine, 10 mg , per hundred centimeters The blood count gave 
hemoglobin, from 42 to 23 per cent, white blood cells, 7,600, and red blood cells, 
2,200,000 

Coutsc — ^The patient went continuously down hill, and died of uremia on 
August 30, three weeks after admission 

Ncctopsy — Nineteen hours after death, a postmortem examination was made 
by Dr Otani 

The weight of the left kidney was 100 Gm , that of the right, 80 Gm There 
Avere several depressed scars, which had destroyed the entire cortex, and a diffuse 
flat granulation of the entire surface The cortical markings were indistinct 

Microscopic examination shoived the cortical structure obliterated in man> 
fields by scar tissue within Avhich numerous fibrosed glomeruli were seen Out- 
side of these areas, however, there was not a marked increase m the stroma Here 
the glomeruli were frequently markedly congested, but others were small and col- 
lapsed Artenolonecrosis Avas found rarely The interlobular and arcuate 
arteries, hoAvever, shoAved an extreme degree of narroAvmg due to a combination 
of typical atherosclerosis Avith elastica lamellation m the outer, and a cellular 
intimal proliferation m the inner, coats 

Only the arterioles of the liver and spleen shoAved moderate hjahmzation 

Diagtwsis — The diagnosis Avas malignant nephrosclerosis, hj'pertrophy of the 
heart, especially of the left A^entncle , acute fibrinous pericarditis , atherosclerosis 
of the aorta and of the pulmonary and coronary arteries , acute enterocolitis , focal 
pneumonia of the right lower lobe , bilateral hydrothorax , ascites and passive 
congestion of the liver and spleen 

Case 16 — Htslo) y — E L , a Avhite woman, aged 32, single, a dressmaker, Avas 
admitted to the hospital on May 28, 1929 The family history Avas irrelevant 
The patient had ahvays been Avell, except for influenza m 1918 Tavo years before, 
she Avas refused life insurance because of high blood pressure She felt, hoAvever, 
perfectly Avell at that time One year before, she noticed an increasing Aveakness 
and easily became fatigued Six months before her blood pressure Avas 280 She 
began to have frequency of urination and developed edema of the ankles and a 
CAvelhng in the sacral region Tavo Aveeks before admission, she had an attack of 
complete amaurosis, which disappeared She Avas admitted to the hospital because 
of increasing dyspnea and orthopnea 

Examination — On admission, she Avas afebrile, but very sick, with a urinous 
odor of the breath The heart Avas enlarged The fundi showed hemorrhagic 
neuroretinitis There Avas marked edema of the loAver extremities The abdomen 
AVds distended, and the liver was enlarged Scattered about the abdomen Avere 
small purpuric hemorrhages The blood pressure Avas 242 systolic and 112 diastolic 

The urine shoAved a specific gravitv of from 1 004 to 1 012 , albumin, -}- The 
sediment contained Avhite and red blood cells The blood yielded urea nitrogen, 
from 87 to 183 mg , uric acid, 14 mg , and creatinine, 16 mg , per hundred cubic 
centimeters The blood count gave hemoglobin, 39 per cent, Avhite blood cells, 
7,400, and polymorphonuclear leukocytes, 86 per cent The Wassermann reaction 
was negative 

Couise — The patient became increasingly droAvsy Urea crystals developed on 
her face She had numerous tAvitchmgs of the extremities and hiccup She died 
on June 2, eleven days after admission 

Ncciopsy — The folloAvmg day, necropsy Avas performed by Dr Otani The 
kidneys Aveighed 85 Gin each The surfaces AA’ere diffusely granular , the granules 
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were larger than m the other cases On the surface and on cross-section there 
were numerous hemorrhages 

Microscopic examination showed a diffuse increase in the stroma, with numer- 
ous connective tissue scars alternating with islands of well preserved tubules The 
cortical structure was obscured by the presence of many atrophic and dilated 
tubules Glomerular fibrosis was more conspicuous on the surface than inside 
the cortex, but was not extensive Various phases of the process of atrophj 
were present The majority of the malpighian corpuscles were not hyalinized, 
but were small and anemic, with collapsed, often thickened, capillary loops Rarely 
there were necrosis of the tufts and epithelial proliferation Aiteriolar hyaliniza- 
tion was conspicuous A few necrotic arterioles were seen, without perivascular 
cell infiltration There was extreme narrowing of the interlobular arteries bj 
dense intimal proliferation vith conspicuous elastica lamellation in the outer zone 
However, here and there one found a more cellular intimal proliferation 

Within the body of the pancreas, an area 1 5 cm in diameter was necrotic and 
liquefied A few smaller necrotic foci were also present 

Microscopicallj, numerous foci of necrosis of the paienchyma were observed, 
some with organization and some with advanced fibrosis The arteries of the 
size of the arcuate arteries of the kidnejs and their interlobular ramifications 
showed an extreme cellular intimal thickening, which often almost occluded the 
lumen Occasionally, the lumen was filled with a thrombus, which sometimes 
showed organization and canalization The internal elastic lamella sharply 
separated the media from the intima The fibroblasts that formed the thickened 
intima often showed hyaline droplet degeneration and necrobiosis The walls of 
such vessels were often impregnated with red blood cells An inflammatory reac- 
tion was seen only in the adventitia and media of vessels lying within or next to 
necrotic foci Only one arteriolar cross-section showed necrosis without pen- 
vascular infiltration 

Routine examination of the other organs revealed only within the spleen 
ad\anced atherosclerosis of the small arteries and hyalinization of the arterioles 
The liver and the gallbladder showed oiilj’- slight changes The coronary arteries 
were severely affected by atheiosclerosis, but the myocardial branches showed no 
changes 

Diagnosis — The diagnosis was malignant nephrosclerosis, hypertrophy of 
both ventricles of the heart, atherosclerosis of the aorta and of the coronarj 
and splenic arteries , focal necrosis of the pancreas , pseudomembranous enteritis 
(ileum and jejunum), purulent bronchitis and peribronchitis, chronic calcified 
tuberculosis of both lungs and tracheobronchial lymph nodes , hydrothorax on 
the right side, and ascites 


SUMMARY or CASES 

Before entering on a detailed discussion and evaluation of our obsei - 
vations, It may be well to suinmaiize the clinical events and the morbid 
process 

The impoitance of these cases for clinical medicine and pathology 
IS obvious fiom table 1, which piesents the number and percentage of 
deaths from the diffeient types of lenal disease obsei ved by us within 
the last thiee yeais 

In this suivey, almost 30 per cent of all deaths from lenal insuffi- 
cienc}'^ were of the type of malignant nephioscleiosis as understood by 
Fahr The ages of the patients are tabulated m table 2 
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The aveiage age in oui cases was 39 yeais In agieement with Fahi 
and othei authois, we found that the majority of cases occuiied in 
pel sons below 50 yeais, and this is contiasted with the situation in cases 
of benign scleiosis, in which the majoiity of the patients were above 
50 years 

Cases occuiied equalh ui both sexes We observed cases in eight 
females and eight males The aveiage age of the female patients was 
44 i-eais, and that of the male patients was 30 yeais 

Except m one case, fatal lenal insufficiency was preceded by a pure 
hypei tensive phase with symptoms of vaiying degree The duration 


Table 1 — The A^uiubci and Pci centage of Deaths jioin Diffeient Types of Renal 
Insufficiency Observed bv the Authois 


Acuto and subacute glomerular nephritis 

Chrome glomerular nephritis 

Malignant nephrosclerosis 

Benign decompensated nephrosclerosis (Pahr) 
Amyloid contricted kidnoj 

Boh Cl Stic kidncj 

Number of Deaths 

S 

19 

16 (D* 

7 

4 

3 

Percentage 

13 8 

32 7 

29 3 

12 0 

70 

52 

Total 

58 

100 0 

* See case IS 


Table 2 

— Age of Patuiits with Malignant oi 

Benign Scleiosis 


Age 

Malignant Sclerosis 

Benign Sclerosis 

0 to 10 

1’ 


01 


n to 20 

0 


0, 


21 to so 

4 

75% 

o; 

•29% 

31 to 40 

SI 


4 


41 to 50 

4: 


14j 


51 to 60 



161 


01 to 70 

o! 

25% 

22 

■71% 

71 to 80 

0, 


cj 


Total 

16 


62 



of the antecedent hypei tension was not easy to deteimme In seveial 
cases, the hypei tension had been discoveied accidentally in an examina- 
tion for life insurance, with the patient appaiently in perfect health 
In othei cases, symptoms had set in so insidiously that it was impossible 
to say precisely when they had appeared This antecedent phase did 
not diffei in any way from other hypei tensive states It passed into 
the teimmal uiemic stage abruptly or sometimes after an inteival of 
several months with inci eased intensity of hypei tensive symptoms, such 
as uncontrollable headaches oi occasional caidiac insufficiency, oi after 
a peiiod of failing vision The exact stait of the renal insufficiency was 
ascertained only when the patients had been under careful medical con- 
trol for some time before their admission to the hospital , othei-wise, it 
could be only surmised from the clinical symptoms of obstinate nausea 
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and vomiting, lestlessness and psychic distuibance The tempeiatuie 
was always noimal on admission The chemical examination of the 
blood, perfoimed in eAei} case immediately aftei admission, always dis- 
closed a maiked increase in the values of tiiea nitiogen, line acid and 
creatinine The S}stolic and diastolic blood piesstiie was much ele- 
vated, as a rule the aveiage being 232 systolic and 140 diastolic In 
eight cases, dining the last days of illness, there weie oliguria and even 
anuiia The specific giavity of the uiine was always low, and the con- 
centrating powei of the kidneis was lost Albumin was piesent legu- 
laily, the sediment contained hyaline and granular casts, white blood 
cells and occasionally blood Examination of the blood often showed 
considerable anemia, but leukoci tosis onh occasionally The Wassei- 
maiin leaction was negative, except in one case In all the othei cases, 
there was neithei clinically noi anamnesticall}’^ an)’- evidence of pievious 
s)philitic infection The eyegiounds in all cases, except one m which 
they were not examined, levealed neuroietinitis The aveiage duiation 
of the renal insufficiency, so far as it could be determined fiom the 
history, was thirty-two days Especially sti iking was the rapid cotiise 
of the illness, which went on without i emission and could not be influ- 
enced by therap) once the uremic sxmptoms had appealed 

The gross anatomic pictuie was characteiized by predominant 
changes in the kidneys and the heait In thnteen cases there was 
atherosclerosis of the aorta and peiipheial blood vessels (Unfoitu- 
nately, permission to examine the hi am was seemed m thiee cases only) 
Acute fibiinous pericaiditis occuiied m six cases Cii ciimsci ibed anemic 
necrosis of the panel eas due to seveie alteiation of the small vessels 
was observed twice, and once multiple neciosis of the spleen was found 
Hemoirhagic enteiocolitis with oi without ulceiations was piesent m 
foul cases Purpuric skin eruptions weie encotinteied m two cases, 
and urea crystals in two cases Teimmal hi onchopnetimonia was obsei ved 
seven times Hydrothorax, ascites oi anasarca existed in five cases 
Chronic tubeiculous lesions of the lungs weie found in foiii instances 
An old tubeiculous pyonephiosis was present in one case m which 
theie also existed a tubeiculous osteomyelitis of the steinuni and two 
ribs 

The heait was maikedly enlarged in eveiy case, except in one in 
which theie was extieme emaciation of the body The average weight 
of the heait, including the aorta ascendens, was 550 Gm The left 
ventiicle was always piepondeiant, but coexisting hypeitioph) of the 
light ventricle was seen in six cases, m two of which theie was gioss 
brown indiuation of the lungs, indicating relative insufficiency of the 
left side of the heart Scleiosis of the coionary aiteiies moderate m 
degree, was present in ten cases One case showed an old thiombotic 
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occlusion of the lamus posteiioi descendens of the right coronary vessel 
and another se\eie athei osclei osis of the same bianch, in both cases 
theie was ad\anced inyocaidial fibiosis 

The kidne}S in the inajoiity of instances weie only slightly reduced 
in si/e, the aveiage weight being 113 Gin In one instance, the left 
kidne} was h} poplastic, weighing 40 Gm , and showing only three pyra- 
mids The 1 enal sui face was always diffusely granulai with flat irregu- 
laih si/ed bio\Mi ele\ations above slightly depressed led aieas A few 
deepei depiessions of the type found in renal athei osclei osis of the 
deciescent foim weie ohsened in eight cases These diffuse depressed 
aieas ga\e the oigan the piedoininant biownish-ied color which con- 
tiasted with the biight petechial heinoi i hages, inoie oi less numeious, 
seen in c\Qiy case In one case the suiface and the ci oss-section weie 
denseh spiinkled with heinoii hages, ill-defincd in outline, and of the 
size of a pinhead oi laigei On cross-section, the cortex and the 
medulla veie foi the most pait shaipl}' demaicated, the cortical mark- 
ings, howevei weie obscuied by mfiltiating giayish stieaks and flecks 
The Cl oss-sections of the aicuate vessels were foi the most pait thick- 
ened and gaping The medulla was geneially normal The pelvis 
irequenth showed deep red hemoii hages The lenal artery was 
marked!} thickened in six cases 

The micioscopic changes disclosed a unifoimity similar to that noted 
in the gloss lesions Chief among these changes was the severe vas- 
culai damage The extreme nan owing of the inteilobular arteries 
caused by a cellulai intimal piohferation, and the neciosis of the arteri- 
oles, were piesent in every instance The alteration of the glomeruli, 
though less conspicuous, consisted in (1) collapse of the capillaiies and 
anemia, (2) degeneiative changes of the capillary wall and its epithelial 
lining, varying in degree fiom fatty infiltiation and hyaline droplet 
degeneration to comjDlete necrosis, and (3) epithelial proliferation and 
occasional leukocytic accumulation The acute alteration of the tubular 
parenchyma evidenced by fatty infiltration, hyaline degeneration and 
neciosis was never lacking In several instances, smaller and larger 
areas of infaiction with anemic necrosis took place Atrophy of the 
convoluted tubules varied in intensity coiiesponding to the degree of 
stroma piohferation This was never limited to the surface of the 
coitex, but involved equally the entire cortical zone 

Routine examination of the other organs showed that the small 
arteries of the spleen were severely atherosclei otic and nai rowed in six 
cases, those of the pancreas in four cases With these organs omitted, 
similar changes were seen but seven times in all the viscera in all the 
cases The arterioles of the pancreas were hyalinized and narrowed ten 
times, once artei lolonecrosis was found Those of the spleen were 
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similarly involved only five times In all the othei oigans in all the 
cases, maiked aitenolosclerosis was found but five times A cellulai 
intimal thickening similai to that in the kidneys occuiied in only four 
cases Involvement of the choroid, howevei, was levealed m every 
case examined These choioid changes consisted not onl)'- m this cellu- 
lar intimal proliferation but in seveie aiteiiololtyahmzation in eveiy 
case and actual arteriolai necrosis m one instance 

The tabulation of changes noted by us as existing m the small ves- 
sels elsewhere than in the kidneys is m accoid with similai observations 
of other authors in connection with hjpeitensne states (Fahi,-° Heix- 
heimer,-" Fishberg Just as they found that aiteiioloscleiosis affected 
the vessels of the panel eas and the spleen most fiequently aftei those 
of the kidneys, so, too, we obseived a similai lelationship and fiequency 
in these oigans with legaid to the desciibed changes m the small 
vessels It must be emphasized that the invoh ement of the small and 
smallest arteiies was never geneial 

Multiple necrosis of the spleen due to degeneiative Aasculai obhteia- 
tion was first repoited by Feitis*® in two cases of chionic inteistitial 
nephritis associated with uremia Lubaisch®° and Hosoi published 
identical observations, in their cases theie existed also a vasculai renal 
disease Similar lesions m the panel eas have been lecoided in only a 
few instances (Roessle,“- Engel 

COMMENT 

It is evident that our obseivations confoim with those in a gioup 
of cases that were first reported by Volhaid and Fahi as “Kombmations 
Form ” Within recent years, the term “malignant nephrosclerosis” 
has been generally accepted m the Geiman hteiatuie In the Ameiican 
literature. Bell and Clawson biiefly lefeired to nine cases of the 
same type, terming them “chionic hypei tension with acute uremia,” 

27 Herxheimer, G Zur Frage der Artenolosklerose, Centralbl f allg Path u 
path Anat 33 111, 1923 

28 Fishberg, A M Anatomic Findings in Essential Hypertension, Arch 
Int Med 35 650, 1925 

29 Feitis, H Ueber multiple Nekrosen in der Milz, Beitr z path \nat u 
allg Path 68 297, 1921 

30 Lubarsch, O, in Henke and Lubarsch (footnote 20, 1927, vol 1, p 448) 

31 Hosoi, K Multiple Necrosis of the Spleen, Arch Path 6 26, 192S 

32 Roessle, R Beitrage zur Kenntnis der gesunden und der kranken Bauch- 
speicheldruse, Beitr z path Anat u z allg Path 69 163, 1921 

33 Engel, T Zur Pathologie der Fettgewebs und Pankreasnekrose, Inaug 
Diss , Frankfurt am Mam, 1921 , cited from Henke and Lubarsch (footnote 20, 
1929, vol 5, p 307) 

34 Bell, A T, and Clawson, B J Primar\ (Essential) Hypei tension, Arch 
Path 5 939, 1928 
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while Fishbeig"° foi such cases emplo3'^s the teim “malignant phase of 
essential hypeitension” (see also Sternbeig The teim “malignant 

hypertension” was used b}'’ Keith and Wagnei to designate a morbid 
condition chai actei ized by progiessive seveie h3'^pei tension and neuio- 
retinitis This term ma3’- piopeily be applied to oui cases also, 
paiticulail3" in then clinical comse befoie signs of lenal insufhciencv 
inteivened Howevei, as lenal insufficiency developed in oui cases, it is 
suggestive that they lepiesent the teiminal phase of malignant hypei- 
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Fig 11 (case 1) — Glomerulus showing fusion of capillary loops, epithelial 
desquamation, fatty infiltration (foam cells) and thickening of basement mem- 
branes 


tension This point of view is suppoited by the fact that Keith, Wage- 
nei and Keinohan,®^ too came on lenal insufficiency m a numbei of 
then cases 

35 Fishberg, A. M Hypertension and Nephritis, Philadelphia, Lea &. 
Febiger, 1930 

36 Sternberg, B Thrombo-Angionecrotic Changes of the Kidneys in Chronic 
Nephritis, Arch Int Med 44 272, 1929 

37 Wagener, M P , and Keith, N M Cases of Marked Hj^pertension, Ade- 
quate Renal Function and Neuroretmitis, Arch Int Med 34 374, 1924 

38 Keith, N M , Wagener, H P , and Kernohan, J W The Syndrome of 
klalignant Hypertension, Arch Int Med 41 141, 1928 
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The microscopic featuies that peimit a differentiation of these cases 
from other vascular, or from inflammatoiy renal, diseases are (1) 
arteriolonecrosis and extreme cellular intimal thickening of the larger 
interlobular and so-called arcuate arteries, and (2) degenerative, pro- 
liferative and slight exudative focal glomerulai lesions The question 
arises as to the relative importance of these alteiations and their collect 
pathogenic interpi etation 

Focal glomeiulai alteiations charactei ized by fusion and necrosis of 
capillaiy loops, endothelial swelling and epithelial piohferation and 







Fig 12 (case 2) — Glomerulus showing epithelial proliferation and severe 
hyaline droplet degeneration 


desquamation, even with occasional crescent formation and slight accu- 
mulation of leukocytes within the capillaries, aie a constant feature in 
the microscopic observations (figs 11, 12, 13 and 14) These glomer- 
ular lesions exactly coi respond with the desciiptions and pictures given 
by Fall!*, even in details Foi instance, the hyaline droplet formation 
of the glomerular epithelium stiessed by him in his cases of malignant 
nephioscleiosis was never missed in oui cases Fahi considered all 
these changes as pathognomonic of nephioscleiosis with lenal msuffi- 
cienc)’" We, however, found sporadically analogous glomeiular changes 
in cases of vascular lenal diseases in which neither the clinical noi the 
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chemical examination of the blood levealed any evidence of a deci eased 
secietory capacit)'^ of the kidneys Similai obsei'vations were reported 
lecently by McGregoi In these sporadic instances, death was due 
to cerebral hemorrhage or to cardiac insufficiency or to an intercurrent 
disease It is cleai that these cases could not have been considered as 
benign decompensated nephioscleiosis, in which, according to Fahr,^° 
occasional inflammatory glomerular changes are pioduced by the irri- 
tating action of retained metabolites Therefore, we believe that the 
prolifeiative, degeneratne and exudative alteiations of the glomeiuh aie 



Fig 13 (case 2) — Epithelial proliferation and desquamation, hyaline droplet 
degeneration and accumulation of leukocytes within the loops 


not specific for the vascular renal diseases with functional insufficiency 
Because occasionally inflammatory glomerular changes were seen m 
cases without renal insufficiency it seemed important to us to learn how 
frequently such lesions weie piesent m our cases with renal insuffi- 
ciency Differential counts revealed an aveiage of only 10 per cent 
glomerular involvement This seems to us proof that the focal glomei- 
ulitis cannot play a significant part in the causation of the renal insuffi- 
ciency 

39 McGregor, L Histological Changes in the Renal Glomerulus in Essential 
(Primary) Hypertension, Am J Path 6 347, 1930 
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The next question is whether we should considei these alteiations 
as an evidence of a defensive inflammation in the sense of Aschoff 
or as an expression of some other disturbance The great majority of 
the malpighian corpuscles showed, according to oui desciiption, in evei} 
case, a conspicuous anemia of the capillary tufts It seems logical to 
ask whether the ischemia, that is, inadequate blood supply, could be the 
cause not only of the degeneiative but also of the piohferative altera- 
tions m the glomerulai epithelium and of the slight leukocytic reaction 
as well With this in mind, we examined many aseptic lenal infaicts 



Fig 14 (case 3) — Glomerulus showing the necrosis of loops and afferent 
arterj and fusion of loops 


In then peiipheiy, we saw, indeed, occasionally glomeruli that in every 
lespect lesembled the inflammatoiy glomeiuli seen in oui diseased kid- 
ney mateiial The ischemic oiigin of the foimei cannot be denied 
These glomeiuli also showed fatty and hyaline dioplet degeneiation in 
the glomeiulai epithelium in combination with the cell piohferation and 
occasional accumulation of leukocytes (figs 15 and 16) 

Having demonstiated that ischemia alone can pioduce these glomer- 
ulai changes, we stiongly suspect that an ischemic mechanism is lesponsi- 

40 Aschoff L Vortrage ubcr Pathologic, Jena, Gustav Fischer, 1925 
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ble foi the identical glomeiiilar alteiations seen in malignant 
nephrosclerosis We maintain that the epithelial prohfeiation is a 
compensatoiy leaction to the oiigmal epithelial damage bi ought on by 
inadequate blood supply and that the accumulation of leukocytes within 
the loops IS due to the chemotaxis of the neciobiotic cells, a piocess 
similai to that seen m the vicinit}'- of aseptic infarcts This explanation 
on the basis of ischemia has been urged by Jores Lohlein and 
Volhaid,^® but conti overted by Fahr and von Mueller 

Like Fahr and other atithois, we found that the vasculai lesions 
were the most conspicuous and chai acteristic alteiations The neciosis 



Fig 15 — Glomeruli in the vicinity of an anemic infarct (in a case of aneurysm 
of the left ventricle) A, showing hyaline droplet degeneration of the external 
and internal glomerular epithelium and of convoluted tubules, and B, epithelial 
proliferation and hyaline droplet degeneration 

of the arterioles (vasa atfeientia and distal portions of the mtei lobular 
arteries) can be sharply distinguished from the simple hyahnization 
The indistinct limitation of the vessel wall, the aneuiysmal dilatations 
and the impregnation of the vasculai wall by red blood cells and the 
nuclear disintegration make it easy to distinguish one process fiom the 
other (fig 17) Sudan stain, though it obscures the charactei istic 
differential signs, is of great importance because it reveals the extieme 

41 Mueller, F von Veroffenthchungen aus dem Gebiete des mihtare Sani- 
_ tatswesen, Berlin, A Hirschwald, 1917, vol 65 n 45 
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fatty degeneratvon of the aiteiiolai wall The absence of leukocytic 
infiltiation within and around the blood vessels is the second important 
feature of the necrotizing vascular lesions On this point, our observa- 
tions differ from those described b}'’ Fahr^® and Huckel,^- who empha- 
sized the inflammatory reaction Therefore we cannot follow Fahr, 
who believed that the aiteriolar necrosis m malignant nephrosclerosis 
IS identical with the neciotizing arteiiohtis, as it occurs occasionally in 
subacute glomerulonephi itis The lesions in the latter disease always 
show a more or less extensive zone of leukocytic infiltration and fibrin 



Fig 16 — Glomerulus m the Mcimty of an anemic infarct (m a case of car- 
cinoma of the cecum) showing epithelial proliferation and desquamation and 
many leukoC3tes wnthin the capillaries 


within the adventitia, these weie never found in otii cases Fuither- 
more, the fatty degenei atioii heie is not as constant as in the neciotized 
aiterioles in our cases We found fatty degenei ation always present 
and inflammatoi3’’ changes alwa}s absent in the necrotizing arteiioles in 
our cases of malignant nephrosclerosis We therefore believe that the 
process is primarily degenerative and is an expiession of a severe giade 

42 Huckel, R Beitrage zur malignen Nephrosklerose, Virchow's Arch f 
path Anat 276 447, 1930 
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of arteiiolosdeiosis Theie is no doubt that the aiteiiolonecrosis is a 
constant and conspicuous feature of this gioup of cases with lenal 
insufficiency, and it therefore serves as a \aluable diagnostic ciiteiion 
in the pathologic picture For a long time we believed that it existed 
only in these cases However, aftei prolonged investigation, we dis- 
covered arterioloneciosis of the same type m cases of nephrosclei osis 
with seveie aiteiiolai hyahnization in which theie was not the slightest 
sign of renal insufficiency (fig 18> A) It is tiue that this aiteiiolai 
neciosis is found only in an occasional vessel Neveitheless, its occui- 
rence under these cii cumstances proves that vasculai neciosis cannot 
be pathognomonic of nephioscleiosis with lenal msufficienc} Of 
couise, the cause of the extieme degeneiative vasculai disease will 



Fig 17 — Arteriolar lesions from cases of malignant sclerosis, shoiMiig various 
phases of arteriolonecrosis The wall is impiegnated with red blood cells, which 
appear black in the reproduction, but there is no other cell infiltration A, 
hyahnization of afferent vessel with beginning necrosis, evidenced by impregna- 
tion of vascular wall by red blood cells, B, aneurysmic dilatation and massive 
impregnation of wall of afferent vessel , C, rupture of necrotic afferent vessel, 
with perivascular hemorrhage, D, longitudinal section showing hjahnized vas- 
cular wall with necrosis and aneurysmic dilatation , E and F, cross-sections of 
mtraparenchymal arterioles showing impregnation by red blood cells 


lemain obscuie as long as the cause of athetoscleiosis m genet al is not 
known Howevei , m out opinion, it is likely that ischemia plat s an 
important role as a secondary factor We suggest this conception 
because we found aiteiiolonecrosis also m the peiipheiv of aseptic lenal 
infaicts (fig 19) 

The extreme nan owing of the entile vasculai bed of the lenal coitex 
IS of the utmost importance in the pathogenesis of the cases presented 
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heie (fig 20) The fiequent occuiience of anemic infaicts and small 
foci of tubular neciosis is due to focal thiombolic occlusion of seveiely 
damaged small blood vessels The same cause is lesponsible for the 
multiple neciosis of the spleen and panel eas in three observations The 
geneial inteifeience with the glomeiulai cii dilation is apparent fiom 
the conspicuous anemia and collapse of the capillai les which is a signifi- 
cant featuie of oui obseivations The occuirence of congested glomeruli 
seemingly contradicts this contention In such instances, howevei, seiial 
sections disclosed an obhteiation of the affeient vessel at some 2 ^omt in 
Its course (fig 7 ) This is sufficient fiioof that the tufts could have 
been filled only bv retiograde passage of blood fiom the venous side 



Fig 18 — A, artenolonecrosis in the kidnc}' in a case of hjpertension with 
fatal cerebral hemorrhage B, the cellular intimal proliferation in the choroid in 
the same case 

The engoigement of the intertubular capillai les coiioboiates this con- 
tention Fuitheimoie, we have shown that the much disputed focal 
glomeiuhtis may be consideied as a leactive iihenomenon caused bt 
ischemia We believe that the aiteiioloneciosis also is paitly detei- 
mmed by the insufficient blood supply of the pei iphei al portions of the 
vascular tiee That constriction of the vascular bed takes place has been 
demonstiated by the renal injections of Baehi and Rittei/^ in cases of 
the type here presented These authois showed that the lumen of the 
interlobular arteries was impel meable to a bai lum-gelatin mixtuie which 
could 2 iass the noimal lamifications of the cortical vessels up to the 

43 Baehr, G and Ritter, A S The Arterial Supplv of the Kidnev m 
Rephntis, Arch Path 7 458, 1929 
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capillaries It is not difficult to lealize that the insufficient blood supply 
of the cortex sei lously affects renal function This conception is upheld 
by the striking fact that the kidneys in oui obseivations showed neithei 
extieme atrophy noi diffuse acute glomerular alteiation In fact, at the 
first glance, one is surpiised to find an apparent incongiuity between the 
severe functional damage and the state of pieservation of the renal 
pai enchyma 

The question now aiises as to the natuie of this vasculai lesion 
The constiiction of the lumen is caused, as we observed in eveiy case, 
by a cellulai piohfeiation of the intima, the bieadth of which exceeds 



Fig 19 — A, necrosis of the vas afferens in the vicinity of an anemic infarct (in 
the same case as the lesions depicted in figure 15) B, same under higher magni- 
fication Note the hemorrhagic impregnation of the wall 


by fai that of the media The cells aie fibi oblasts, which often show a 
leticulated aiiangement, and mononuclear cells with a laige amount of 
fat (foam cells) (fig 21) Between the cells, one encounteis fine fibeis 
that stain red with van Gieson’s and blue with Malloiy’s connective 
tissue stain Often theie is in addition a distinct giound substance 
which in hematoxyhn-eosin prepaiations takes a bluish coloi lesemblmg 
the blue hue of embryonal connective tissue The internal elastic 
lamella forms an uninten upted delicate line sepaiating the thickened 
intiina fiom the media This, however holds onty foi the smallei 
blanches The laigei A'^essels often show an outer zone of thickened 
Ultima which is densei and contains less cells but moie collagen fibers 
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In sections sho^Mng elastica, this zone piesents numeious coarse con- 
centiic elastic fibers characteiistic of elastica lamellation, wheieas the 
iiinei zone of the intima shows only occasional fine elastic fibrils Theie 



Fig 20 — Ramification of an interlobular arterj showing narrowing of the 
lumen by cellular intimal thickening, fatty infiltration and necrosis of the arteri- 
olar endings and vasa afferentia The glomerular lesions are anemia and 
hemorrhagic infarction due to complete closure of the afferent arteriole Sudan- 
hematovrhn stain was used 
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aie always cioss-sections and longitudinal sections of vessels that pie- 
sent maiked elastica lamellation and connecti\e tissue piolifeiation with 
marked nan owing of the lumen, which differ m no way fiom the 
familiar picture of simple athei osclerosis These conspicuous vasctilai 
lesions (fig 21) confoim fully with the desciiptions and figuies ot 
Fahi, who attaches great importance to them These lesions Fain 
designated as productive endaiteritis, and he held that they are of inflam- 
matoi}'^ oiigm It is our opinion that these vascular changes aie not 
inflammatoiy, and theiefoie we must anahze the condition in gieatei 
detail 



Fig 21 — A, B and C, various pictures of the e\.treme obliteration of the 
lumen of the interlobular arteries by cellular intimal thickening Note the 
lipophagic cells (foam cells) below the endothelium m D and E and the fine 
newly formed elastic fibers in 4 

Connective tissue intimal piolifeiation diffeimg fiom athei oscleiosis 
because of the absence of an elastic hypei plastic external zone occurs 
as IS well known, in taiious pathologic rasculai conditions Fiied- 
lander"*^ desciibed alteiations of the small vessels in chionically 
inflammatoiy teiiitoiy and teimed them endaiteiitis obhteians One 
encounteis such pictuies daily in chronic peptic tilceis of the stomach, 
chronic cholec} stitis, chionic pulmonaiy suppuiation, etc xVlthough 

44 Fnedlander C Ueber Arteritis obliterans, Centralbl d med Wissensch 
14 65, 1876 
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the alteiation of the intima is the most conspicuous featuie of the 
process, the other coats of the vessel aie also involved The physiologic 
obhteiation of the lumen of the ductus aiteiiosus oi of ligated vessels 
IS bi ought about by endothelial and fibroblastic piohferation Damage 
to the outei coats of the vascular wall, such as tiauma, mesaiteiitis oi 
peiiaiteiitis, causes a reactive intimal piohferation often even beyond 
the affected area of the external wall of the vessel The actual existence 
of a pi unary and isolated pioductive endarteritis is still conti oversial 
It IS clear that in our obseivations none of the mechanisms mentioned 
applies to the thickening of the intima The inflammatoiy leaction of 
the stioma of the kidiiej'^, though generally present in our cases, is so 
cleaily a reaction to the severe degeneiative parenchymatous changes 
pioduced by the ischemia that it cannot be the cause of the vasculai 
constiiction This is also cleai because the vascular lesions are dis- 
tributed independently of the inflammatoiy infiltiation of the stioma, 
and because their intensity beais no i elation to the seventy of the 
inflammation of the stioma Inflammatory lesions in the media oi in 
the adventitia of the cortical aiteries were always absent, as proved by 
serial sections, and could not have pioduced a leactive piohfeiation of 
the intima The intimal thickening of the mterlobulai aiteries in 
secondar}'’ contracted kidneys has been consideied by seveial authois 
as being the result of the glomeiular fibiosis (Fishbeig,"*® and Baehi 
and Rittei analogous to the endarterial obhteiation pioximal to an 
amputation or a ligation If this were tiue, vascular lesions should be 
found in eveiy case of chionic glomeiulai nephiitis and also in amyloid 
contracted kidneys, this is not the fact Howevei apait from this 
aigument, because glomeiular fibiosis was raie in eveiy case, foi oui 
cases this oiigin of the intimal piohfeiation cannot lie consideied at all 
Foi the aforestated leasons we believe that the_te .im pioducti ve end- 
arteiitis should not be applied to the intimal piohfeiation seen in our 
Tases Diecause it implies the assumption of iT^thb^hesis" thaTtldesTfot 
hold tiue for these vasculai alterations ' ^ “ 

The absence of a lamellated internal elastic layei in the smaller ves- 
sels is apparently the only featuie that differentiates the lesion in 
question from atherosclerosis Sudan stain reveals mostly fatty degen- 
eiation of the newly formed layei of cellular connective tissue which 
appears sometimes as a concentric iing between media and intima We 
have mentioned that in some instances and particularly in those ir 
which more advanced glomerular fibiosis occurred, we encountered 
newly formed elastic fibeis in the outer zone of the thickened intima 
Fahi described similar obseivations and referied to them as a coin- 

45 Fishberg, A IM The Arteriolar Lesions of Glomerulonephritis, Arch 
Int ]\Ied 40 80, 1927 
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bination of elastic hyperplastic thickening of the intima and endaiteiitis 
(his cases 51, 52, 54 and 55) It seems to us that these pictures allow 
different interpietations, if the deductions of Hueck regarding the 
morphologic development of atherosclerosis aie followed His ideas 
center around the conception that the intima letains throughout life the 
embryonal mesench 3 mal charactei of a leticulated cytoplasmic syncy- 
tium Undei noimal conditions, the meshes of the reticulum aie col- 
lapsed The bust phase of atheiosclerosis consists in an opening up of 
the reticulum wheieby nuclei float from the "accessoiia” (media and 
adventitia) into the C 3 toplasmic S 3 mc 3 ''tium This leads then to a thick- 
ening of the intima, which appears in cross-sections and longitudinal 
sections as a richly nucleated cytoplasmic netwoik The cytoplasm 
around the nuclei is condensed and becomes differentiated into nuclear 
cytoplasmic teriitoiies and cytoplasmic giound substance (endoplasma 
and ectoplasma of Hansen ‘‘^) Immediately a fibrillar differentiation 
begins within the giound substance, leading to the foimation of an 
argyiophil fiber, the silver or mesench 3 fmal fiber of Ranke'*® Connec- 
tive tissue and elastic fibers are foimed by impregnation of the fibiillai 
differentiation products by collagen or elastm This takes place onty 
gradual^ In contradistinction to Joies,^° Hueck maintained that the 
elastic lamellation does not occur b 3 splitting up of the internal elastic 
lamella, but by actual new foimation of elastic fibers from the cyto- 
plasmic ground substance In its fiist stage, the atherosclerotic intima 
would appear, therefore, as a mere cellular layer with beginning fibril 
formation between the mutuall 3 connected cells This statement is not 
unsuppoited, m fact, Jores himself, m his classic monograph^® m 1903, 
seventeen years before Hueck, stated that m the early phases of atheio- 
sclerosis he occasionally came on a pure cellular intimal thickening above 
an area of fatty degeneiation at the border-line between media 
and intima Oui obseivations seems to coincide fully with the concep- 
tions of Hueck as outlined here We have emphasized the cellular 
constitution of the intimal proliferation (fig 21 B and C) and have 
mentioned the delicacy of the collagen fibers, also the embr 3 mnal appear- 

46 Hueck, W Anatomisches zur Frage nach Wesen und Ursache der 
Artenosklerose, Munchen med Wchnschr 67 535, 1920, Ueber das Mesenchym, 
Beitr z path Anat u z allg Path 66 330 1920 

47 Hansen, F C C Ueber die Genese emiger Bmdegewebssubstanzen, Anat 
Anz 16 417, 1899 

48 Ranke, O Neue Kenntnisse und Anschauungen von dem mesenchvmalen 
Sjncjtium und semen Differenzierungsprodukten unter normalen und patholo- 
gischen Bedingungen, Sitzungsb d Heidelberg Akad d Wissenschaft , math - 
naturwissensch K1 , sec B, 1913, Abhandl 3 , Zur Theone mesenchymaler 
Differenzierungs- und Impregnations Vorgange, ibid , 1914, Abhandl 2 

49 Jores, L Wesen und Entwicklung der Artenosklerose auf Grund anat- 
omischer und expenmenteller Untersuchungen, Wiesbaden, J F Bergmann, 1903 
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ance of this connectue tissue With Bielschowsk} ’s stain, the clififeren- 
tiatioii of the fibiils is moie pronounced than with Mallory’s oi van 
Gieson’s stain This means that the iinpiegnation collagen is as yet 
not vei}'- advanced \Ve haA e, however, noted that often the connective 
tissue formation has progiessed further and that the mtimal prolifera- 
tion m some instances seems to be much denser, containing far more 
collagen fibers The appeal ance of elastica lamellation in the outer zone 
of this mtimal layei (fig 21 A) indicates the further deAelopment of 
the process, that is to saA , a latei phase of the atheioscleiosis initiated by 
a purely cellulai (bettei, CAtoplasmic) mtimal piohferation The elas- 
tica diffeientiation lepicsents a latei phase of this process. Ave found it 



Fig 22 — The entire course of an interlobular arter}, shoAving the A^arious 
phases in the deielopment of atherosclerosis in one and the same Aessel 


especially in cases of moie advanced glomerulai fibrosis, namely, those 
instances that indicate a longer duiation of the pathologic vascular 
processes Atheiosclerosis is geneially of sIoav deAelopment, and one is 
accustomed to seeing only the end-stages AVith the full} developed elastic 
hyperplastic connectne tissue mtimal thickening The fact that Ave are 
able to demonstrate all the phases of the piocess often m a single 
specimen (fig 22) indicates that the process deA'^elops lapidly 
belieA'^e that Ave aie a\ an anted in asserting that the Aascular alterations 
in malignant nephrosclerosis JornierIy_and__usuaUA_ designated as endar- 
teritis aT^in_ reahtA_an_acceler-ated_f orm_-of _ atherosclei osis", iii ' other 
AAords an acute A’^ariation of th e usu ally sIoav atherosclei osis of the small 
arteries ' ~ ~ — — - 
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Although the etiology of this acceleiated foim is no clearei than that 
of atheiosclerosis in geneial, theie is a special inteiest in speculating on 
the etiologic relationship in this type between oui stnctl} morphologic 
obseivations and the conceptions put foith b}'’ Volhaid He believed 
that the alteiation of the interlobular aiteries in similar cases is 
dependent on a peimanent vascular constriction which leads to an ex 
vacuo proliferation of the endothelium distally to the constiiction This 
piohfeiation acts to adjust the vascular lumen to the diminished volume 
of the ciiculating blood Our studies show that an initial cellular phase is 
tiansfoimed by the giadual development of collagen and elastic fibers 
into atheroscleiosis On the othei hand, we sometimes encountered in 
hypertension a simple atheioscleiosis which disclosed a few small vessels 
presenting ''pictuies of cellulai intimal thickening lesemblmg that 
described extensivelj'' in foregoing paragiaphs (fig 18 S) If vascular 
spasms are actually lesponsible for the initiation of the intimal thicken- 
ing which, according to oui opinion, is the first phase of atheiosclerosis. 
It is conceivable that the etiologic difference between the two forms of 
the atherosclerotic piocesses lies in the seventy and especially in the 
permanence of the vascular constiiction (Volhaid It is conceivable 
that a constitutional oi acquiied angiospastic factoi could be the reason 
fgr the severit y and specially fo r th e acceleration pLthejvascular piocess 
whicir IS the outstanding characteiistic for the diffeientiation between 
vascular diseases of the kidnej'' with a nd wi thout f unctional insuificiency 
We believe that the accelei-atioii of the athei osclei otic piocess in the 
small cortical arteries of the kidneys is the essential pathogenic pimciple 
i h our cases 'aii(l~fe~gtls subsequently to ischemic damage ot the aite iiolgg 
and glomeruli Our observations aie in accord with Lohlein's idea that 
the tempo of the atherosclei otic piocess distinguishes both foims of 
vascular nephroscleiosis We also hold with Jores that the vascular 
alterations in these cases with renal insufficiency are far moie extensive 
than in simple nephrosclerosis without functional damage We, how- 
ever, believe that the intensity of the lesion in the inteilobulai aiteiies 
IS of primary importance, and not that m the vasa affei entia 

However, it would be a mistake to disiegaid the obseivations of 
Fahr and Huckel of definite inflammatory vasculai changes m cases of 
identical clinical course and identical gross anatomic appearance We 
have two cases to illustrate this point 

Case 17 — History — K C , a white man, aged 42, married, a salesman, was 
admitted to the hospital on Aug 10, 1927 The family history was irrele\ant 
The childhood history was unimportant Three years before, the patient felt 
fatigued Albumin was found in the urine The patient was told to cut down his 

50 A^olhard, F Der arterielle Hochdruck, A^erhandl d deutsch Gesellsch 
f inn Med 35 134, 1923 
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protein diet, which he did not do He had occasional occipital headaches Three 
%\eeks before, he noticed a bad taste in his mouth and had paroxysmal pains in the 
left lumbar region His vision became blurred He vomited twice in the two 
weeks previous to admission 

Evamuiation — On admission, he appeared to be chronically ill, was subictenc 
and showed puffiness of the eyelids The breath was urmiferous The heart was 
enlarged The fundi showed neuroretimtis The blood pressure was 200 systolic 
and 114 diastolic 

The urine was decreased in amount and contained albumin (-| — [-) > the sedi- 
ment contained granular casts, white blood cells and red blood cells The con- 



Fig 23 (case 17) — Three glomeruli with inflammatorv changes in one field 
and artenolonecrosis 


centration was from 1006 to 1011 The phenolsulphonphthalein excretion w'as 
10 per cent in four hours The urea nitrogen of the blood w’as 91 mg , and the 
uric acid, 84 mg per hundred cubic centimeters The Wassermann reaction w'as 
negative The blood count show’ed hemoglobin, 44 per cent , red blood cells, 
2,570,000 , w'hite blood cells, 8,900 , pol}'morphonuclear leukocvtes, 83 per cent , 
lymphocytes, 15 per cent, monocytes, 1 per cent, and eosinophils, 1 per cent 

Comse — ^The patient received a transfusion Afterw'ard he began to vomit 
uncontrollablj He died suddenlj on August 16, after a paroxysm of coughing 
Kea opsy — Eight hours after death, necropsj w'as performed bj Dr Klemperer 
Permission to open the head w'as not obtained The right kidney weighed 
220 Gm , the left, 200 Gm The capsule stripped easilj re\eahng numerous fine 
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3 ellowish granules and red pinpoint-sized hemorrhages On section, the cortev 
appeared narrowed and the markings indistinct with a mottling of yellow and 
gray spots The renal artery did not show changes 

Microscopically, nearly all of the glomeruli showed changes characteristic of an 
intracapillary subacute glomerulonephritis as nuclear increase, many polj'mor- 
phonuclear leukocytes, fusion of loops with each other, as well as with Bowman’s 
capsule, and proliferation and desquamation of glomerular epithelium with occa- 
sional crescent formation (fig 23) 

The stroma was diffusely increased and infiltrated with lymphocytes, polymor- 
phonuclear leukocytes and occasional plasma cells The tubules contained desqua- 
mated epithelial cells, leukocytes and granular casts The epithelial cells often 



Fig 24 (case 17) — Necrosis of an afferent vessel, with perivascular leukocytic 
infiltration 


showed hyaline droplets and fat They were frequently flattened and had lost 
their characteristics The most conspicuous change was necrosis of the capillary 
loops, arterioles and small branches of the interlobular arteries The necrotic 
vessels were surrounded by an infiltration of polymorphonuclear leukocytes, poly- 
blasts and lymphocytes (fig 24) The perivascular infiltration and necrosis were 
occasionally so marked that the picture simulated that found in larger vessels m 
periarteritis nodosa The interlobular arteries often showed thickening of the 
Ultima, which was infiltrated by polymorphonuclear leukocjtes, lymphocytes and 
polyblasts (fig 25) The larger vessels showed atherosclerosis Sudan stain 
revealed only moderate fatty degeneration of the arteriolar wall Bacterial stains 
were negatne 
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Diagnosis — The diagnosis was subacute glomerulonephritis with arteriolo- 
necrosis, h 3 'pertrophy of the left ventricle, edema of the lung, and ascites 

Case 18 — Histoiy — E J, a colored woman, aged 40, married, a house- 
wife, was admitted to the hospital on April 2, 1927 The familj^ history was 
irrelevant The patient had alwajs been well, but two jcars before admission, she 
w^as told that she had high blood pressure She was advised to keep to a diet, 
w'hich w'as, however, not stnctlj adhered to For some time she had had dyspnea 
on moderate exertion For three months she had had frequent headaches She 
became pregnant and \omited frequentU within the first months Two weeks 
before admission, she w'cnt to bed because of an aggravation of her symptoms. 




Fig 25 (case 17) — Artcriolonecrosis and arteritis of an interlobular artery 
Xote the inflammatorj' cells within the proliferated intima 


and a few' dav s later she aborted Then she became drow'sv, fell into stupor and 
was admitted to the hospital in coma 

Examiualwn — She had no fever She had Chevne-Stokes’ respiration and a 
urinous breath Her blood pressure was only 124 sjstolic and 70 diastolic, but 
she was already m extremis Her urine contained albumin ( + ) , the sediment, 
clumped blood cells and granular casts 

The urea nitrogen of the blood w'as 169 mg per hundred cubic centimeters 
The white blood cells numbered 15,400, the polymorphonuclear leukocjtcs, 86 per 
cent, and the Ijmphocjtes, 12 per cent The Wassermann reaction w-as negative 

Coulee — The patient died on April 3 
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Ncaopsy — A. few hours latei necropsy was performed by Dr Klemperer The 
right kidney weighed 175 Gm , the left, 160 Gm The capsule stripped with fair 
ease, revealing a finely granular surface, studded with an enormous number of 
irregular hemorrhages varjing in size from that of a pinpoint to that of a pinhead 
and larger and numeious lellow pits On section, the cortical markings were 
obscured by numerous small infarcts and hemorrhagic flecks The small arteries 
were piominent 

Microscopicall) , the cortex w'as studded with numerous areas of necrosis which 
left little unaffected renal parenchvma In such aieas, how'ever, some glomeruli 
w ere large, wuth dehc ite engorged capillary loops , other glomeruli, however, 
showed a few necrotic loops, nuclear increase and epithelial proliferation Here 



Fig 26 (case 18) — Artenolonecrosis with perivascular cellular infiltiation and 
fibrin infiltrating the wall extending into the adventitia 

the arterioles showed marked hyalinization and necrosis The blood vessels 
supplying the areas of necrosis showed necrosis and severe perivascular infiltra- 
tion with polymorphonuclear leukocytes and lymphocytes (fig 26) Thev were 
often thrombosed Bacterial stains were negative 

The spleen and the liver showed marked hyalinization of the arterioles The 
pancreas and the suprarenal glands showed an extreme degree of artenolosclerosis 
Within the pancreas, several larger arteries showed necrosis with infiltration of 
the vascular wall and the adventitia by polymorphonuclear leukocetes and throm- 
bosis (fig 27) The pancreatic tissue around the \essel was necrotic Within 
the suprarenal gland, one artery showed an identical picture 

Diagnosis — The diagnosis w^as artenolosclerosis and artenolonecrosis of the 
kidneys wuth multiple infarctions , circumscribed necrosis of the pancreas , hyper- 
trophy of the heart, especially of the left ventricle and status after abortion 
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The cliniCtil course in these cases lesembled that in oui othei cases 
After an antecedent stage of hypei tension of seveial yeais' duiation, 
the middle-aged patients suddenly developed symptoms of lenal insuf- 
ficiency and died in uiemia The gioss moiphology of unconti acted 
kidneys with conspicuous hemoiihages was also in agieement with 
the obseivations m our othei cases 

The aiteiial lesions weie also the outstanding featuies of the 
micioscopic pictuie These difiteied, howevei, from those pieviousl} 
described m the chaiactei of the neciosis, foi we found seveie mflam- 



Fig 27 (case 18) — Pancreatic artery showing necrosis of media and inflam- 
mation as m periarteritis nodosa 


matory leaction within and around the vessels These alteiations 
could truly be designated as neciotizing aiteiiolitis, endaiteiitis and peii- 
arteiitis The fuithei difiteience consisted m a diffuse glomeiuhtis in 
the fiist case and the piesence of a neciotizing aiteiitis m the pancieas 
and suprarenals m the second case It seems significant that we encoun- 
teied the neciotizing aiteiitis only in these two cases in which theie was 
also present a moibid piocess recognized geneially as toxic in oiigin 
We lefei to the subacute glomeinlonephritis in case 17 and to the hypei - 
emesis gravidaium in case 18 In both cases theie weie shown seveie 
hyalmization of the aiteiioles and advanced atheioscleiosis of the small 
aitenes, widely distiiliutcd in case 18 It is possible that this antecedent 
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vasculai damage made the aiteiioles and arteries more vulneiable to the 
influence of toxin and in this way acted as another determining factor 
for the vasculai necrosis (Heixheimer “’•) Of couise, we appreciate 
that necrotizing aiteiiolitis is not so raiely found m subacute glomerulo- 
nephritis Howevei, we have encountered it only in cases of so-called 
“stormy couise” of Lolilem with the characteristic histologic picture 
of extracapillary glomerulonephritis The fact that the glomeruhtis m 
case 17 was mainly intracapillaiy, therefoie of the milder type, supports 
the implication that the antecedent vasculai damage is an important 
factor 

A compaiison of oui observations and the leports in the hteiature 
showed clearly that cases of identical clinical course joresent a definite 
difference in the type of the essential vasculai alteiation A caieful 
analysis disclosed the degeneiative nature of the arteiiolonecrosis and 
of the so-called endarteritis of the small cortical arteries in the ovei- 
whelming majoiity of our obsei rations On the other hand, one cannot 
doubt the inflammatory natuie of the periarteritis and endarteritis of 
the interlobulai aiteiies and the neciotizing arteriohtis of the vasa 
afferentia m the cases leported by Fahr and Huckel and m one of our 
own cases This clearly indicates that the anatomic picture of the kid- 
neys in the malignant phase of hypertension must be divided accoidmgl} 
into an acceleiated atheioscleiotic and an artcritic form 

ETIOLOGY 

Fahr postulated a toxic etiology foi his cases and considered, mainly, 
svphihs, lead and rheumatic polyarthritis as the causative agents 
Huckel’s cases were also syphilitic In one of oui cases of the artentic 
form there was evidence of a toxic factoi, though not of the same natuie 
as Fahr contended, which superimposed on previously damaged vessels 
might have been responsible for the severe vascular lesion In the other 
cases, howevei, only one of the patients had a positive Wassermann 
leaction and he had no syphilitic organic lesion, another patient had 
previously had lead poisoning None of the patients had a history of 
either polyaithiitis or an acute or a chronic valvular disease suggestive 
of rheumatism This conspicuous difference in the etiology of our series 
IS a further foundation for our view in distinguishing two forms of 
malignant nephrosclerosis Some of our patients had suffered from 
occasional headaches a long time before the onset of their severe symp- 
toms Of course, we cannot maintain that these were an evidence of an 
angiospastic migraine We would therefore like to recommend that 
similar cases should be investigated as cautiously and carefully as pos- 

51 Lohlem, M Ueber die entrundhchen Veranderungen der Glomeruli dcr 
menscblichen Nieren, Arbeiten a d path Institut zu Leipzig, 1908 
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sible for antecedent angiospastic symptoms We offei the suggestion 
that such a constitutional or acquiied factor may be responsible for the 
accelerated atherosclci otic type of malignant nephioscleiosis 

DirrnRuxiiAL diacxosis 

It is evident that m the differential diagnosis we have to consider 
only cases with h}pertension and uremia without edema In essential 
hypertension of longer duration, almost in\anably aiterioloscleiosis of 
the vasa afferentia is present, combined with atherosclerosis of the 
aicuate and interlobular arteiies Ibis vastulai alteration pioduces 
atrophy of the parenchyma which may reach such an extent as to cause 
excretory insufficiency Such instances ha\e been designated by Fain- 
as benign decompensated nephroscleiosis The flecompensation may be 
absolute, owing to paienchymal destruction so extensne that the remain- 
ing renal rest is unable to take care of the waste products, or it ma\ be 
relative, owing to the simultaneous caidiac insufficienc> In such 
instances, the renal destruction is not ad\anced enough to cause func- 
tional insufficienc} as long as an inci cased cardiac action compensates 
by increasing the velocity of the perfusion fluid In both e^ents, how- 
ever, the decrease in the si7e of the kidneys and the more oi less 
advanced glomerular fibrosis is sufficient CMdence of the piolonged 
\ascular alterations which had giaduallj caused the atiophj In con- 
tradistinction to this pietuie, the kidnc}s in the malignant phase of 
hypertension are generally not shrunken Ihc} sliow, howe\ei, in addi- 
tion to a diffuse irregular flat granulation, chaiactenstic ecchymoses, as 
gross evidence of the hemorrhage due to the severe vasculai lesions 

The glomerular fibrosis is nevei maiked The extieme diffuse 
alteration of the small cortical vessels, as desciibed, together with the 
secondary ischemic phenomena of aitcrioloneciosis and focal glomeiuh- 
tis are the features that histologically distinguish the acceleiated atheio- 
sclerotic form from the simple, giadually deeeloiiing renal atheiosclerosis 
and artenoloscleiosis with lenal insuffieienc} It is clear that the 
arteritic form of the malignant phase of h}pei tension cannot be con- 
fused with simple athcroscleiosis 

Chronic glomeiulonephiitis with atioph}, the secondary conti acted 
kidne}, offers m the majority of cases no diffeiential diagnostic diffi- 
culties The development of conspicuous vascular changes, however, 
may cause, in some instances, grave doubts as to the pioper interpreta- 
tion This holds true especially for cases m which the glomeiuh do 
not show diffuse m^ olvement, but in Avhich the alterations of the arcuate 
and interlobulai arteiies are striking The Avascular lesions in chronic 
glomerulonephritis are commonly dnided into true atheroscleiosis and 
endarteritis It has been generall} accepted Avithin the last yeais that 
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the explanation of the development of atheroscleiosis in chronic 
gloineiiilonephritis lies in the permanent inciease in the blood pressuie 
The so-called endarteiitic process, howevei, has been explained as the 
result of the chronic inflammation oi of the destruction of parench3ana 
Volhaid assigns to this piocess the pathogenesis mentioned heietofoie, 
namely , a permanent vascular spasm It seems to us just as impossible to 
difteientiate these \asculai lesions m secondai) contiacted kldne^s tiom 
those found in the malignant lenal phase of hypertension, as it is 
impossible to distinguish between the atheioscleiosis in chionic 
glomeiiilonephiitis and that in essential simple In pei tension Since we 
believe that the so-called endaiteiitis m the foimei condition is onlv an 
accelerated form of atheiosclerosis, we aie of the opinion that its 
occurrence in chronic glomerulonephritis indicates only a more rapid 
tempo m the development of the atheroscleiosis, but not a different 
pathogenesis This conception is suppoited by the fact that degen- 
erative arteiiolonecrosis is also encoimteied occasionally The histologic 
differentiation of such cases of chionic glomeiulonephritis complicated 
by acute atheroscleiosis of the inteilobulai arteries is sometimes exceed- 
ingly difficult One can depend on the extent of the inflammatory 
glomerulai involvement, which exceeds m these instances that encoun- 
tered m the malignant lenal phase of hypertension Nevertheless, the 
interpi etation may sometimes be subjective It is imperative to examine 
many sections fiom vaiious legions of the kidneys before i caching a 
diagnosis Fortunately such cases aie not too fiequent Among thirty- 
seven cases of chronic glomeiulonephritis and malignant nephrosclei osis, 
we found only two that weie doubtful pathologically 

CLASSIFICATION OF VASCULAR RENAL DlSCysC IN HYPERTENSION 

The extent and the intensity of the lenal ^ascular alteration aie 
responsible foi two foims of hypei tensive disease, one with and one 
without renal insufficiency Accordingly, we may classify the con- 
comitant renal process m thiee groups 

1 The slow progressive atherosclerosis of the vascular tree, primarily without 
contraction (atheiosclerosis renum initialis lenta) , secondarily with subsequent 
gradual atrophy of the renal parenchyma (nephrocirrhosis atherosclerotica lenta, 
with three subgroups according to the degree of contraction — incipiens, progressa 
or gravis) 

2 The rapidly progressing diffuse atherosclerosis (nephrocirrhosis athero- 
sclerotica accelerata, with only the first two subgroups according to the degree of 
contraction) 

3 The inflammatory diffuse vascular lesion superimposed on an antecedent 
atherosclerosis (nephrocirrhosis atherosclerotica et arteritica with the same sub- 
groups as in 2) 
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A difteientiation of aitenolosclciosis and aiteiiosclerosis has been 
omitted because both piocesses have an identical pathogenesis and aie 
too fiequently combined to be sepaiated by teimmology (fig 28) 

The schema heie set foith indicates that the athei osclerotic piocess 
may become acceleiated at any phase of group 1, causing lenal insuffi- 
ciency It IS, howevei, conceivable that this change m the tempo may 
occasionally not be so lapid and that such instances may form an mtei- 
mediate gioup between gioups 1 and 2 This assumption is suggested by 
cases 11, 12, 15 and 16, with moie advanced atrophy than was found m 
oui othei obseivations but with less conti action than m the advanced 
foims of the lenta gioup 

SUMMARY 

Essential hjpei tension with lenal insufficiency is associated eithei 
With (1) the slowly progressing type of athei oscleiosis manifesting a 
giadual constiiction of the vasculai bed and subsequent pionounced 
destruction of the functioning parenchyma, or (2) with a more rapidlv 
de\ eloping vasculai change in which seveie lenal atiophy is absent 
The latter foim, the malignant lenal phase of h}pei tension, must be 
divided on a pathologic basis with legaid to the natuie of the vascular 
lesions into (1) an acceleiated athei osclei otic and (2) an aitentic foim 
The lapidly developing obhteiation of the vasculai bed is responsible 
foi the sudden onset of fatal lenal insufficiency 

The etiology of the vasculai condition is unknown It is concenable 
and 111 accord with Volhard's conception that a constitutional oi acquired 
angiospastic factor plays a deteimmmg lole m pioducmg the acceleiated 
athei osclerotic form The aiteiitic foim is most piobably due to the 
effect of vaiious toxins on vessels that have ahead}- sufiteied a simple 
degenerative athei oscleiosis 
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REPORT OF A CASE, WITH BIBLIOGRAPHIC REFERENCES 
TO NINETY-THREE SIMILAR TUMORS ^ 

JOSEPH McFarland, md 

PHILADELPHIA 

H D a white girl, aged 12, was observed to have a graduallv enlarging 
abdomen When asked about it, she complained of no pain or other disturbance, 
nor could she m any way account for it As the enlargement continued, the 
protuberant abdomen attracted attention more and more, and she was in due 
course of time charged with being pregnant Her parents then took her to a 
physician, who made a careful physical examination that resulted m the dis- 
covery of an abdominal tumor not connected with the uterus, which was normal 
and infantile As the tumor had apparently grown as rapidlj’- as the fetus for 
which it was mistaken would have done, malignancy was feared and operation 
recommended 

This was performed in September, 1915, fifteen years ago, in a hospital in 
Trenton, N J , by Dr Edward Skillern Hawke, who found and removed a large 
nodular retroperitoneal mass that weighed about 4 pounds (2 Kg ) and was 
thought to be a sarcoma 

The tumor, or parts of it, were sent to the laboratory of the State Hospital, 
where sections were prepared by Miss Mae I Lovett At that time the pathologist, 
Dr Frederick Hammond, was in Europe, and had arranged to have slides of 
tumor tissues sent to me for identification 

I at once recognized the peculiar structure of the tumor and identified it as a 
^‘ganglionar neuroma ” Miss Lovett, finding that I was interested in the case, 
sent me additional sections from different parts of the tumor I thus came into 
possession of nine mounted slides, two stained with hematoxylin and eosin, two 
with thionine, one with Mallory’s aniline blue, one witli Mallory’s phosphotungstic 
acid hematoxylin, one with A^an Gieson’s stain and one by Pal’s method 

Dr Hammond returned from abroad ill , he soon became incapacitated and gave 
up his work, so that he was unable to act on my suggestion that he publish the 
case A year or two later I wrote to Dr Hawke suggesting that he publish the 
case, but received no answer A request for some of the tissue, in order that 
more sections might be made, resulted in the discovery that the tumor had been 
thrown away A later request for the loan of the paraffin blocks was answered 
by a letter saying that a iieAV technician had taken Miss Lovett’s place, and that 
the change had resulted in a good deal of material having been rejected as no 
longer useful, probably these blocks had been thrown awaA’, as they could not 
be found 

From time to time correspondence Avith Dr Hawke was renewed, with the 
object of having the tumor recorded, but he never replied, probably because, as 
was learned from other sources, the subject was A^ery distasteful to him, the 
patient having died on the third day after the operation 

'■ Submitted for publication, June 30, 1930 

From the McManes Laboratory of Pathology of the University of 
Pennsjdv'ania 
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So the matter dragged along until Dr Hawke died 

The surgeon having passed away, the pathologist being permanently incapac- 
itated and entirely uninterested, the technician having resigned and the material 
having been thrown away, there is no longer any one but myself sufficiently inter- 
ested in the case or acquainted with it to place it on record 



Portion of the tumor showing a bundle of fibers m the lower part, another 
on the left, and a group of ganglion cells, some of which are m fair condition, 
while others are in a state of advanced degeneration such as is characteristic 
of the lesion The wavy character of the bundles of fibers, together with their 
leaction to the specific stains, shows them to be a highly specialized type of tissue 
piobably descended from the neuroglia Although the fibers rarely contain axis 
cylinders, there is no doubt of their neurogenic origin 

Since 1915 there have been about t-wenty-eight publications dealing 
with the ganghoneuiomas and reporting new cases, so that the tumor 
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IS much better known than when the case under consideiation came 
under observation In nearl) e\eiy one of the contributions there is 
a complete description of the histologic appearances, sometimes brief, 
but too often tediously long It theiefore seems unnecessary to burden 
the literature with another description of the tumor, the photomicro- 
graph that accompanies this report being sufficient guarantee of the 
correctness of the identification But those especially interested in 
ganglioneuromas ma}”^ be glad to be furnished with a bibliography of the 
subject, and to that end one is appended Two woiks may prove of 
special value that of H R Wahl, in the Jouinal of Medical Research 
(30 205, 1914) in which he deals with all vaiieties of nerve cell tumors, 
systematically arranging them, commenting on their lelationships and 
including a lengthy bibliography , and that of J S Dunn m the Join nal 
of Pathology and Bactenology (19 456, 1915), in which much the 
same ground is covered 

In looking over the more lecent contributions, I discovered that the 
authors just referred to had missed some cases found by later students 
and that some of the refeiences had been inconectly given A com- 
plete review of the literature was theiefore made Unfortunately, a 
few of the references were to papeis that pioved to be inaccessilile, so 
that although the following list is undoubtedly an improvement on 
previously published lists, it cannot be said to be perfect 

REPORTED CASES OF GANGLIONEUROMA 
1 GANGLIONEUROMAS OF THE CENTKAI ^ERVOUS SYSTEM 

Achucarro, N Ganghoneurom des Zentralnervensj stems (Histologische 

Beschreibung ernes Falles mit besondere Berucksichtigung der Veranderungen 
der Ganglionzellenkerne), Folia neuro-biol 7 524, 1913 
Arpmo, G I turnon del simpatico addominale (Un caso di ganglioneuroma), 
Folia med 13 1635, 1927 

Berbhnger Ganglioneurom des Gehirns, Alunchen med Wchiischr 28 916, 1917 
Bielchowskj", M Die multiple Ganglioneurom des Gehirns und seme Entstebung, 
J f Psychol u Neurol 32 1, 1925 

Cushing, H , and Wolbach, S B Transformation of Malignant Sympathico- 
blastoma into Benign Ganglioneuroma, Am J Path 3 203, 1927 
Dumas, A Ueber einen Fall von Neuroglioma ganglionare des Grosshirns, 
Inaug Diss , Wurzburg, 1904 

Katzenstein, Julius Zur Frage der Ganglioneurome m Anschluss an emen Fall 
von Ganglioneurom des Grosshirns, Inaug Diss , Wurzburg, 1910 
Lhermitte, J , and Duclos Sur un ganglioneurome diffus du cortex du cervelet. 

Bull Assoc frang p I’Etude du cancer 9 99, 1920 
Marinesco, G Ganglioneuroma of the Infundibular Region, Ann de med 
20 577, 1926 

Oluecrona Zwei Ganglioneurome des Grosshirns, Virchows Arch f path Anat 
226 1, 1919 
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Pick and Bielschowskj Ueber das System der Neuroine und Beobachtungen an 
emem Ganglioneurom des Gehirns (nebst Untersuchungen uber die Genese der 
Nervenfasern in “Neurinoma”), Ztschr f d ges Neurol u Psychiat (orig ) 
6 391, 1911 

Robertson, H E Em Fall von Ganglioneurom des dritten Ventrikels mit Em- 
beziehung des Chiasma opticum, Virchows Arch f path Anat 220 80, 1915 

Schminke Beitrag zur Lehre der Ganghoneurome, Beitr z path Anat u z allg 
Path 47 354, 1910 

Uyeyama, Yoshiaki Ueber Ganghoneurome (two cases m the brain), Inaug 
Diss , Wurzburg, 1913 

2 GANGLIONEUROMAS OF CRANIAL NERVES, ROOTS AND 
ASSOCIATED GANGLIONS 

Benda Ein Fall von Ganglioneurom des Nervus Vagus, Verhandl d deutsch 
path Gesellsch 7 266, 1904 

Bischoff, m Knoblauch De neuromate et ganglei accessories viris adjecto cujusvis 
generis casu novo atque insigmi, Inaug Diss , Frankfurt, 1843 

Clegoi J Gray, and jMoore, F C Ganglionic Neuroma of the Face, Bnt M J 
2 1610, 1899 

Dunn, J S A Ganglioneuroma of the Spheno-Maxillary Fossa, Glasgow M &. 
S J 84 98, 1915 (with two plates) 

Gunsburg Pathologische Gewebslehre, Leipzig, 1845, vol 1 , (original not avail- 
able) cited by Virchow 

Haenel Beitrage zur Lehre von den aus Nervengewebe bestehende Geschwulste, 
Arch f Psychiat 31 491, 1899 

Peris Beschreibung ernes wahren Neuroms des Nervus opticus, Arch f Ophth 
19 287, 1873 

Risel Ueber multiple Ganghoneurome der Gassertchen Ganghen und der Hirn- 
nerven, Verhandl d deutsch path Gesellsch 13 341, 1909 

3 GANGLIONEUROMA OF NECK 

Freund Em Ganglioneurom des rechten Hals-sympathicus, Frankfurt Ztschr f 
Path 13 266, 1913 

Fnedench Em Fall von Ganglioneurom des Sympathicus, Frankfurt Ztschr f 
Path 10 456, 1912 

Glinski Ganglioneurom, Zentralbl f Chir , 1906, vol 33 , abstr , Deutsche med 
Wchnschr 50 2044, 1906 

Harbitz, F Ganglioneuroma of the Sympathetic Nerve of the Neck, Norsk mag 
f Isegevidensk 87 371, 1926 (not available for reference) 

Loretz Em Fall von ganghosen Neurom, Virchows Arch f Path Anat 49 435, 
1870 

Martius, K Maligner Syinpathoblastentumor des Halssympathicus teilweise aus- 
differenziert zu gutartigcn Ganglioneurom, Frankfurt Ztschr f Path 12 442, 
1913 

Woods Ganglioneuroma des rechtsseitigen Halssympathicus, Prag med Wchn- 
schr 48 646, 1906 

4 THORACIC GANGLIONEUROMAS 

Borst Em Fall von wahrcm Neuroma ganglionare. Die Lehre von den 
Geschwulsten, Wiesbaden, J F Bergmann, 1902, Sitzb d phys med Gesellsch 
zu Wurzbung 28 10, 1897 Berl klin Wchnschr 48 1062, 1897 
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Brunner A Die erfolgreiclie operatnc Dnlfcrming cines grossen Ganglio- 
neuroms dcs liinteren Mittlefellraums, Arcli f klin Qiir 129 364, 1924 

Riggs, F T, and Good, L P Ganglioneuroma of Mediastinum Requiring 
Surgical Inter^cntlon for Relief of Obstructnc Symptoms, Arch Surg 
19 309, 1929 

\ Rmdfleisch Lehreion den Gesclnsiilslcn, Wiesbaden, 1902, p 341 

5 GA^GLIONI:UROArAS OF THF ABDOMi;\ (o) OF THE 
A Lm ENTARY i R A C I 

Poate, H, and Inglis, K Ganglioncuromatosis of the Ahmentar} Tract, Brit J 
Surg 16 221, 1928 

(&) GARGLTOAEUROMAS OF THE SI PRAREXALS 

Bruchanow Zur Kenntms der pnmaren Kebcnniereii Geschu ulste, Prag Ztschr 
f Heilk 20 40, 1899 

Buzni, N A Malignant Ganglioneuroma ot Supra-rcnal Gland, Odcssky M J 
2 261, 1927 (reference not available) 

Dalton An Infiltrating Growth m Lncr and Supra-Rcnal Capsules, Tr Path 
Soc London 36 247, 1885 

Gamna Sui turnon del sistema nervoso s 3 'mpatico. Arch per Ic sc med 45 99, 
1922 

Geller, K Ueber cm Ganglioncurom der Nebcnnierc, Frankfurt Ztschr f Path 
14 204, 1913 

Hook, G Ein ganglioneurom dcr Nebcnnierc, Frankfurt Ztschr f Path 7 135, 
1911 

Jaffe, H H Em Ganglioneurom dcr Nebcnnierc, Beitr z path Anat u z allg 
Path 65 363, 1916 

Oberndorfer Beitragc zur Frage dcr Ganglioncurome, Bcitr z path Anat u z 
allg Path 41 269, 1907 

Peters, H Zur Kenutnis der Ganglioncurome, Frankfurt Ztschr f Path 13 114, 
1913 

Ribbert Zwci Ganglioncurome m dcr Nebcnnierc, Gcschwulstlehre, Bonn, 
Frederick Cohen, 1914, p 438 

Schmidt, M B Ueber em Ganglionzcllenhaltigcs wahres Neurom des S 3 mpathi- 
cus, Virchovs Arch f path Anat 155 557, 1899 

Wassmund, Curt Em Ganglioneurom dcr Nebennicre (mit Hodenh 3 pertrophie), 
Virchows Arch f path Anat 226 319, 1919 

Weichselbaum Em Ganglioses Neurom dcr Nebennicre, A^irchows Arch f path. 
Anat 95 554, 1881 

(c) GANGLIONEUROMAS OF RETROPERITONEAL ORIGIN 

Adams Ganglioneuroma of the S 3 ’'mpathetic, Glasgow, 1914 (reference not avail- 
able) 

Arpmo, G Ganglioneuroma of Abdominal S 3 'mpathetic Case, Folia med 13 
1635, 1927 (reference not available) 

Bartlett, E Ueber emen Fall von Tumor dcr grossen Ganglion, Kiel, 1904 
(reference not available) 

Behan, R J Ganglioneuroma, Surg G 3 'nec &. Obst 23 348, 1916 

Benecke Ueber zwei Falle Ganglionzellenhaltigen Nen engcschwulsten, Gesellsch 
f Naturf u Aerzte, Dtisseldorf, 1898 (Case 1 ) 
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Berner, J H Ein Fall ^on malignem Ganglioneuroma, Beitr z path Anat u z 
allg Path , 70 203, 1922 

Bianchi, A E Sobre ganghoneuromatosis y metastasis en ganghos sympaticos. 
Rev Soc argent de biol , Buenos Aires 1 532, 1925 
Bland-Sutton, Sir John On a Ganglioneuroma of the Mesentery, Lancet 2 429, 
1918 

Braun Ueber Ganglioneurome — Fall von Resection und Naht der Bauchaorta, 
Arch f khn Chir 86 707, 1908 

Busse, O Em grosses Neuroma ganglio-cellulare des Nervus sympathicus, 
Virchows Arch f path Anat, vol 151, supp p 66 
Cappell, D F Retroperitoneal Ganglionic Neuroma, J Path & Bact 32 43, 1929 
Dunn, J S Neuroblastoma and Ganglio-neuroma of the Supra-renal Body 
(Tabulation of 51 Cases of Ganglioneuroma), J Path & Bact 19 456, 1915 
Fabris, A Contributo alia conoscenza dei gangho-neuromi del sistema nervoso 
simpatico. Arch per le sc med 27 125, 1903 
Falk Untersuchung an emem Avahi:en Ganglioneurom, Beitr z path Anat u z 
allg Path 40 601, 1907 

Fischera, G Neuroma ganglioccllulare mielinico retroperitoneale. Turnon 3 569, 
1913-1914 

Glockner, A Ueber emeu Fall von Neuroma verum ganghosum amyelmicum des 
Bauchsympaticus, Arch f G 3 nak 63 200, 1901 
Goodhart, G W Ganglioneuroma, Lancet 1 515, 1918 

Jacobsthal, in discussion of a paper by Risel-Zwickau Verhandl d deutsch path 
Gesellsch 13 343, 1909 

Kopfiwa, G Ganglioneuroma telangiectaticum cysticum Case, Frankfurt 
Ztschr f Path 37 348, 1929 

Krecke, A Ueber Ganglioneurome des Bauchsympaticus, Beitr z elm Chir 
95 651, 1915 

McNaughton-Jones, H Case of Ganglioneuroma (Partly Embrj'onic in 
Structure) in the Mesentery, Proc Roy Soc Med 12 299, 1911 
Miller, J W Em Fall von metastasierenden Ganglioneurom, Virchows Arch f 
path Anat 191 411, 1908 

Oelsner, Ludwig Em Fall von retropcritonealem Ganglioneurom, Munchen med 
Wchnschr 55 2488, 1908 

Ohse, E Das retroperitoneale Ganglionzellenneurom Neuroma gangliocellulare 
amyelmicum, Beitr z khn Chir 50 667, 1906 
Paterson, P Some Observations of Ganglioneuroma of the Mesentery, Lancet 
2 997, 1913 

Rapp, L Fall von retroperitonealem Ganglioneuroma, Beitr z khn Chir 87 576, 
1913 

Roman, B , and Arnold, D P A Case of Ganghoneuromatosis, Bull Buffalo Gen 
Hosp 2 88, 1924 

Rosenbach Angeborenes retroperitonales Neurom, Verhandl d deutsch Gesellsch 
f Chir 1 134, 1882 

Sato, S Ueber emen Fall von retroperitonealem Ganglioneurom (Neuroma verum 
ganghosum myelmicum Nervi sympathici). Arch f khn Chir 7 177, 1912 
Soyka Ueber den Bau und die Stellung der multiplen Neurome, Prag Vrtljschr 
1877, vols 133 and 135 (reference not available) 

Strada, F Ganglioneuroma del Sympatico Abdominal, Prensa med argent 
13 1129, 1927 

Wegelm, Carl Ueber em Ganglioneurom des Svmpathicus, Beitr z path Anat 
11 7 allg Path 46 403, 1910 
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id) GANGLIONEUROMAS OF THE REIMS 

Benecke Ueber gangliose Neurome, Beitr z path Anat u z allg Path 30 1 
1901 (case 1) 

Chian, in discussion of Benecke’s case (vide sopra), Verhandl d Naturforscher- 
sainmlung, 70-VersaiTimlung, Dusseldorf, 1898, Medizinische Abtheihnig, 17 
Cripps, H, and Williamson H Retroperitoneal Tumor Connected with the 
Sacral Plexus, Brit M J 2 10, 1899 
Gunsburg Pathologische Gewebslehre, Leipzig, 1845, vol 1, case 1 
Newmann, H O Ganglioneuroma of the Broad Ligament (with Bilateral 
Ovarian Hypernephroma), Arch f Gjnak 131 583, 1928 
Pick, Ludwig Ueber erne typische bosartige Geschwulstform des sympathischen 
nervensystems, Munchen med Wchnschr 58 2474, 1911 
Schorr Verhandl d russicheii Gescllsch f Path, 1910 (reference not a\ail- 
able) 

6 PERIPHERAL, MULTIPLE AND COMPOSITE GANGLIONEUROMAS 

Axel-Key Ncuroganghoma verum penphencum, Virchow-Hirsch Jahresbericht 
1 299, 1880, Hygiea, 1879 

Hagenbach, Ernst Ueber em Ganglioneurom der Kniegelcnksgegend, Deutsche 
Ztschr f Chir 99 570, 1909 

Knauss Zur Kenntnis der echten Neuroma (Neuroma \erum multiplex am\e- 
Imicum gangliosum), Versamml d Naturf u Arzte, Dusseldorf, 1898, 
Virchows Arch f path Anat 153 29, 1898 
Krause Em Ganglioneuroma des Lides, Ber u d Versamml d ophth Gesellsch 
35-36 337, 1911 

Kredel and Beneke Ueber Ganglioneuroma tind andere Geschwulste des peri- 
pheren Nervensj'stems, Deutsche Ztschr f Chir 67 239, 1903 
Soyka Ueber den Bau und die Stellung der multiplen Neurome, Prag Vrtljschr 
1877, vols 133-135 (Same case as gncn under Retroperitoneal Ganglio- 
neuromas ) 

Verocay Multiple Geschwulste als SA'stemerkrankung am ner\osen Apparat, 
Festschr f Chian, Prague, 1908 

7 GANGLIONEUROMAS IN LOtYER ANIMALS 

Thomas, S Sur un cas de ganglioneuroma abdominal chez la morne, Bull 
Assoc frang p I’^Etude du cancer 16 282, 1927 (This tumor occurred m 
the abdominal wall of a codfish ) 



Laboratory Methods and Technical Notes 


A METHOD FOR STAINING LECITHINS IN SECTIONS- 

C M Ramirez Corria, Havana, Cuba 

The following technic foi staining lecithins in sections is useful 

Frozen sections are placed m acetone, at room temperature, for from one to 
twenty-four hours The sections are washed, and are then placed in sudan-acetone, 
for a few minutes Then differentiation, washing, mounting, etc , are done The 
nuclei stain as in ordinary Sudan sections, the acetone soluble lipids are not 
stained, and the lecithins stain pale red or orange 

Submitted for publication, Aug 11, 1930 
* From the Sanatorio “La Purisima Concepcion ” 



Notes and News 


Cancer Survey of the United States — According to Science, the U S 
Public Health Service will be able to begin at once its cancer survey, which is 
to include (I) an investigation of the researches being earned on with respect 
to control of cancer in various institutions m the United States and abroad , (2) an 
investigation of existing metljods of treatment of cancer with a view to determining 
and encouraging the use of the best methods of treatment to the exclusion of those 
that are worthless or fraudulent, (3) the ascertaining of the best methods of 
increasing the number of physicians skilled in the diagnosis and treatment of 
cancer , (4) the ascertaining of the best means of educating the public with respect 
to the signs and symptoms of cancer in early stages in order to prevent neglect 
and delay in treatment, (5) the ascertaining of the extent to which provision now 
exists for furnishing optimum treatment for cancer in all sufferers, together with 
an estimate of what would be needed to make this adequate, and the cost thereof, 
(6) the collection of any other pertinent data to enable Congress to act advisedlj 
in this matter 

Window Method of Studying Living Tissue — The method consists in the 
introduction of a transparent double wall or window into a small hole m the ear 
of a rabbit One side ot the window is celluloid or glass and the other mica, 
living tissue invades the chamber m a transparent layer which can be studied 
microscopically in vitro under various conditions The Rockefeller Foundation 
has granted $15,000 a year for fi\c jears for the perfection and extension of 
the method 

University News, Appointments, Promotions, Resignations, etc — 
Carl O Gunther, bacteriologist, one of Koch’s assistants, and well known to early 
American students of bactenologj, has died at the age of 75 

E D Peasley, formerly of the department of pathology and bacteriology in 
the University of Iowa, is now pathologist to the Truesdale Hospital, Fall River, 
Mass 

In the school of medicine of the University of Kansas, S D Katz has been 
appointed instructor and T J Sims, Jr , and O S Randall assistants in pathology 
T J Sims, Jr also serves as resident pathologist in the Bell Memorial Hospital 

Theodore S Kimball has been appointed assistant pathologist and John L 
Jackson resident pathologist in the Los Angeles County General Hospital 

H P Smith, associate professor of pathology in the University of Rochester, 
N y , has been appointed professor of pathology in the University of Iowa 

W C Merkle, associate in pathology in the University of Alaryland, has 
been placed m charge of the laboratories of the Union Memorial Hospital in 
Baltimore 

M C Porterfield has been appointed instructor in pathologv in the University 
of Maryland 

In the University of California, J F Rinehart has been promoted to assistant 
professor of pathology and Hermann Becks has been appointed assistant professor 
in charge of dental pathology 

In the University of Nebraska at Omaha, Victor Norall has been appointed 
resident pathologist in the university hospital, J T Myers, associate professor of 
bacteriology, has been advanced to professor of bacteriology and public health 

Stokes’ Tablet — A memorial tablet in honor of William Royal Stokes has 
been erected in the municipal building m Baltimore by his fellow^ employees m 
the health department The tablet bears the relief portrait of Dr Stokes and 
this inscription "To the memory of an able physician and bacteriologist A 
lover of art, music and poetry, who died a martvr to the cause of science, con- 
tracting psittacosis (parrot fever) in line of duty” 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Note on the Effect of Repeated Intravascular Injections or Heparin 
W H Howell and C H McDonald, Bull Johns Hopkins Hosp 46 365, 
1930 

The results indicate that a dailj injectton of a relatively large dose of purified 
heparin for six consecutive days does not cause any change in the corpuscles of 
the blood, nor any significant change in the clotting time There was certainly 
no indication of a shortening of this time, but rather a slight tendency toward a 
lengthening The excess of heparin injected into the blood was removed, at 
least m part, through the kidneys 


Thyroid Heyrt, a Transitory Condition Henry M Thomas, Jr, Bull 
Johns Hopkins Hosp 47 1, 1930 

Two similar cases of exophthalmic goiter with severe myocardial msufficiencj 
are reported In one case, the patient died after operation on the thyroid gland, 
while in the other the patient achieved complete clinical recovery This second 
case, then representing an extreme form of myocardial insufficiency in thyroid 
heart disease Yvith auricular fibrillation of mo’^e than a year’s duration, w'hich 
w'ent on to subsequent complete recovery, demonstrates clearly that even the most 
severe intoxication from hyperthyroidism need not produce permanent damage of 
cardiac function In the first case, as in most others repoited m the literature, 
although death resulted from heart failure, there was no evidence, pathologically, 
of significant myocardial damage These cases, coupled with many others from 
this clinic, as w'ell as from other clinics, place the burden of proof on those wffio 
claim that permanent myocardial damage results from hyperthyroidism 

Author’s Summary 

Physiologic and Chemical Studies Following Successful Total Gastrec- 
tomy FOR Carcinoma Waltman Walters, J A M A 95 102, 1930 

In the case presented here, total gastrectomy was performed successfullj’^ foi 

an extensive scirrhous carcinoma of the limtis plastica type Studies made of 

the chemical changes in the blood, and of the cell count over a period of four 

months, do not reveal any appreciable change m the number of erythrocytes, 

m the hemoglobin content, m the carbon dioxide combining power or m the 

concentration of blood chlorides or urea Evidence of a definite alkaline tide 

has not been found This observation is of interest, since it has been recognized 

that, wuth the secretion of gastric juice m a normal person, the urine tends to 

become more alkaline The data so far, m this case, appear to indicate that the 

lack of a stomach and of its acid-secreting glands has a definite effect on the 

morning alkaline tide * , „ 

Authors Summary 


Vital Staining w’ith Indiy Ink ynd Brilliant Vital Red J Victor, 
J R Van Buren and H P Smith, J Exper Med 51 531, 1930 

When brilliant vital red is injected into the blood stream of dogs much of 
it IS slowly taken up into numerous phagocytes scattered throughout the tissues 
(“reticulo-endothelial svstem” of Aschoff) The rate at which the dye leav'^es the 
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blood stream is determined .n large part by the action of these phagocytic cells, 
but the excretion of dye into the bile is also in part responsible for the loss of 
dye from the plasma The injection of a small amount of india ink into tlie blood 
stream results m lowering the rate at which the dye disappears from circulation 
The fact that much of the carbon of the ink is promptly taken up by the phagocytes 
would lead one to suspect that they were saturated with foreign materials, or 
“blocked” against the entrance of dye, but it is shown that the ink causes a 
remarkable inhibition of the excretion of dye mto the bile, and this alone seems 
to account for the longer retention of dje in the blood stream There is no 
evidence that any of the retention is due to defective activity on tlie part of the 
phagocytes Thus, prolonged retention of foreign materials m the blood stream 
cannot be cited to prove “blockade of the reticulo-endothelial sj^stem” unless one 
can rule out such peculiar reactions on the part of excretory organs It is felt 
that the literature of “blockade" should be studied with such sources of error 

m mind Authors’ Summary 

The Experimental Transmission of Leukemia in Mice AIaurice N 
Richter and E C MacDowell, J Exper Med 51 659, 1930 

Lymphatic leukemia has occurred with great frequency in a particular strain 
of mice which have been inbred by brother-sister matings since 1921 In addition 
to typical cases of leukemia are others which, because of the absence of leukemic 
changes m the blood, correspond to “pseudoleukemia” and others which, by the 
presence of unusuallv great enlargement of certain lymph node groups, resemble 
the “leukosarcomatoses” as observed in man Examinations of the blood of 
leukemic mice have shown that leukemic blood pictures are not necessarily early 
m their appearance, nor are the> constant The blood picture may not, therefore, 
be used as a criterion for the separation of the twm diseases (leukemia and 
pseudoleukemia) but merely indicates different phases of the same condition Like- 
wuse, cases wuth lesions intermediate betw’een the local grow’ths of “leukosarcoma- 
tosis” and the more general lymphatic enlargements of leukemia suggest that these 
conditions differ only m the distribution of lesions but not m their nature 
Lymphatic leukemia occurring spontaneously in this strain may be transmitted to 
other mice of the same strain, and carried, apparently, for an unlimited number of 
transfers in animals at an earlier age than that at w’hich leukemia occurs spon- 
taneously The lesions produced by inoculation correspond to those of spontaneous 
cases, in that they consist of growths of abnormal lymphoid cells which infiltrate 
tissues and organs and often appear in tlie circulating blood Only minor differ- 
ences ha\e occurred, some of wdnch are characteristic of certain experimental 
lines After repeated transfers, the disease tends to run a more acute course 
Among the cases in wdnch transmissions occurred are some without leukemic 
changes in the blood and manj w'lth local grow’tlis at the site of inoculation or 
in certain node groups The differences in tlie blood pictures and distribution 
of lesions (w'hich latter maj^ be influenced to some extent b}" the method of 
inoculation) correspond to similar differences which are sometimes observed m the 
spontaneous cases Authors’ Summary 

The Gradient of V \scular Permeabilit\ Peyton Rous, H P Gilding 
and Frederick Smith, J Exper Med 51 807, 1930 

The permeability of the capillaries in the skeletal muscles of mammals increases 
progressively along their course and is greatest wLere they pass into the least 
\enules The gradient of permeabilit 5 ’' is too largeb’’ independent of functional 
states to give grounds for the view that it is determined by inherent local differ- 
ences Through the gradient opportunity is equalized along the capillary In 
the liver lobule this object is accomplished b}-- an artiffce of arrangement wLereby 
the blood flow^ past the cells is increased with their distance from the source of 
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supply In the urinary bladder the interlacing of capillaries, their progressive 
widening and a consequent gradual slowing of the blood flow act to achieve the 
same end Here a gradient of permeability has not been demonstrable Where 
cells of different sorts are ser^ ed by a slender capillary, their differing requirements 
may render unnecessar}^ any provision to equalize their opportunities, but where 
shortcomings in local maintenance will reduce the efficiency of an entire fabric, 
as the muscle fiber, and where cells ot like character live competitively along the 
same channel, as in the liver, some arrangement must exist to ensure an even 
distribution of the services rendered by the blood In situations of the kind last 
mentioned the immediate environment of the individual cell, the “milieu interne” 
of Bernard, is not only kept as constant as possible but it must be the same, by 
and large, for all of the cells The task of serving voluntary muscle is not 
strictly limited to the capillaries The intrafascicular arterioles and venules act 
so effectively to sustain the tissue about them that where they run no capillaries 
are supplied Authors’ Summary 


Total Water aad Chloride Content or Deh\drated Rats T G H 
Drake, C F McKhaxn and J L Gvmble, J Exper Med 51 867, 1930 

The circumstances present in upper intestinal obstruction which may be expected 
to reduce the water content of the body are fasting with water deprivation and 
a continued loss of secretions into the stomach According to the data obtained 
from experiments with rats, loss of body water during the first third of the 
survival period following pjloric obstruction is more than half accounted for by 
fasting with water deprivation This body water is accompanied by a parallel 
loss of solids and may be regarded as a waste product of the consumption of body 
fat, glycogen and protoplasm Its loss does not disturb the percentage of water 
content of the body tissues The water lost into the stomach is responsible for 
an actual excess of water reduction over consumption of solids Except in the 
case of the skin and blood, this excess loss of water is extremely small and 
produces a reduction of the percentage of water content of tissues which is so slight 
as to permit the surmise that the water loss here derives entirely from the inter- 
stitial fluid of the tissues and that no dehydration of tissue cells occurs The 
data are, however, not directly informative on this point The total loss of body 
water during twelve hours following pyloric obstruction was found to be 12 6 
per cent of the water content of a control animal More than one fourth (28 3 per 
cent) of the total bcd> conteiii. of chloride ion was found to be lost and was 
entirely accounted for bv the amount ot chloride found in the gastric contents 
Nearly half of the chloride loss occurs from the skin Data are presented which 
demonstrate that lower intestinal obstruction causes slight, if any, depletion of 
the water content of the bodv Authors’ Summarv 


Tooth Grow'th in Experimental Scurvv Gilbert Dalldorf and Celia 
Zall, j Exper Med 52 57, 1930 

The incisor teeth of guinea-pigs have a constant rate of growth in health 
Deprivation of vitamin C causes the teeth to cease growing Readministration 
of the vntamin restores the growth Administration of small amounts of anti- 
scorbutic substance results in rates of growth roughly proportional to dosage 
Under standard experimental conditions used in the testing of foodstuffs for anti- 
scorbutic value, the rate of tooth growth would appear to be a precise indication 
of the degree of scurvy, being more delicate than the Sherman score, and more 
constant, as well as more simple, than the Hojer method Stress in terms of 
usage appears to exaggerate the scorbutic lesions in the teeth 


Authors’ Summarv 
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Pathologic Anatomy 

The Blood Cytologi of the Rabbit Louise Pearce and Albert E Casey, 
J Exper Med 52 23 and 39, 1930 

Obser-vations are repoited on the consecutive weekb'^ er 3 tlirocjte counts and 
the hemoglohin contents of the peripheral hlood in fi\e groups of normal rahhits, 
comprising fortj-five animals, during a period of twenty months from October, 
1927, to July, 1929 The duration of individual group examinations varied from 
eight to thirtj^-five weeks The results are analyzed on the basis of the weekly 
mean values of each group On the whole, the erythrocjde values were quite 
uniform within a narrow range of variation, while the hemoglobin content was 
comparatively irregular within a wider range of \ariation The major changes 
in the levels of mean values of both the red cells and the hemoglobin, however, 
were found to be statisticallj significant The directions or trends in the levels 
of the erythrocyte and hemoglobin mean values did not nccessanb" move in opposite 
directions The general levels of the erythrocjte and hemoglobin mean values 
were not identical for two consecutive years, those of 1927-1928 being higher than 
those of 1928-1929 The fluctuations of both red cell and hemoglobin mean values 
observed in one group of animals were also usually observed in another group 
examined during the same months 

Consecutive weekly observations on the total white cell count of the peripheral 
blood were made on five groups of normal rabbits, a total of forty-five animals, 
during a period of tiventy months from October, 1927, to Julj% 1929 The duration 
of individual group examinations varied from eight to thirtj'-fi\e w'eeks In the 
case of four groups followed thirteen to thirt 3 '-five weeks, the general trend of 
the total white cell means w'as toward increasing values , w ith the group followed 
eight w'eeks, the means were maintained at a constant lei el The changes in the 
levels of the granular cell means were usually accompanied by changes in a similar 
direction of the nongranular cell means In the case of three of the four groups 
follow'ed for the longest periods, the greatest relatne alterations occurred in the 
nongranular cells The fluctuations in the mean lalues of the total white cells 
and of the granular and the nongranular cells that were observed in one group 
of rabbits were also generall 3 observed in another group examined during the 
same months The period of greatest irregularity in the mean lalues of the total 
w'hite cell means, and of the granular and the nongranular cell means as well, 
occurred during the late wintei and spring months of both 3 ears The general 
lei el of the total mean lalues of the white cells in the groups examined during 
1927-1928 was higher than that of the groups obsened during 1928-1929 A 
similar difference w^as found in the gianular and nongranular mean values but it 
was somew'hat less marked in the case of the granulai cells 

Authors’ Summaries 


The Relation or Hepititis to Chronic Cholecystitis II Roster, M A 
Goldzieher and W S Collens, Surg Gynec Obst 50 959, 1930 

Sections of the liver, taken not less than 8 cm from diseased gallbladders, in 
twenty-five of tw^enty-seven patients, show'ed chronic inflammatory changes, mainly 
m the connective tissue about the larger intrahepatic branches of the portal vein 
A few nodules of penvasculai infiltration were scattered through the liver tissue 
The lesion of the gallbladder is regarded as the prior lesion 

Richard A Lifvexdahl 


Solitary Tubercle or the Bladder J A Bow'ex and G A Bennett, 
Surg Gynec Obst 50 1015, 1930 

There was a lesion of the fundus of tlie urinar 3 ' bladder characterized by 
marked thickening as the result of dense white tissue bands extending from the 
submucosa into the muscularis and the adjacent fat Microscopical^^ the structure 
was typically tuberculous and contained acid-fast rods The inner surface was 
extensively ulcerated, and cvstoscopicalh the condition was regarded as car- 
cinomatous -n . T 

RiCHYRD a LirVEXDYHL 
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Arteriovenous Communication Between Right Coronary Artery and 
Coronary Sinus B H'ilpert, Heart 15 129, 1930 

In the body of a man, aged 54, who died from a carcinoma of the stomach, 
an anastomosis between the right coronary artery and coronary sinus was found 
During life, there had been a systolic murmur at the apex of the heart, the 
blood pressure had been 125 systolic and 70 diastolic The right coronary artery 
was 22 cm long and from 1 5 to 2 cm in diameter The anastomosing loop 
had a structure that was intermediate between an artery and a vein 

George Rukstinat 

Paradoxical Embolism T Thompson and W Evans, Quart J Med 23 135, 
1930 

Emboli arising in the systemic venous circulation and lodging m the systemic 
arterial circulation are known as “paradoxic” or “crossed” emboli The emboli 
cross from the venous to the arterial circulation through a patent foramen ovale 
The number of recorded cases is not great, and the condition has been recognized 
only since 1876, when Cohnheim first discovered embolism of the middle cerebral 
artery arising from the veins of the lowei extremities The authors give a 
historical review and then classify paradoxic embolism into three groups 

In the first group are those m which thrombosis of tlie systemic vein is the 
cause of the embolism, the> cite four cases from their own experience, in two 
of which pulmonary embolism also occurred It is interesting to note that in 
one of these cases the patient recovered from cross embolism to the brain 

In the second group are tumor emboli, which are very rare The authors point 
out that the possibility of the embolus having traversed the pulmonary circulation 
before reaching the arterial circulation must be excluded Thus, they caution 
that if a growth is present in the lung, even in the presence of a patent foramen 
ovale, great care must be taken to exclude the possibility of the tumor embolus 
having traversed the pulmonary circulation Also, secondary growth deposits 
in the lung must be excluded by microscopic examination The suspected tumor 
embolus shbuld he free within the lumen of the artery If it is intimately asso- 
ciated with the wall of the vessel, its formation has probably resulted from the 
gradual proliferation of tumor cells preriously deposited on the intima of the 
vessel, such observations fa\or the view that the neoplastic cells have arrived 
there through the pulmonary circulation When the embolus is found in the middle 
cerebral artery, the presence of other deposits in the cerebral cortex suggests that 
the cells have traversed the pulmonary circulation When a tumor embolus of 
the paradoxic type is situated m the cerebral vessels, the clinical notes should 
contain a history of the sudden onset of a gra\e symptom such as hemiplegia 
When a patent foramen ovale is protected by a \ahular fold, the tumor embolus 
of the paradoxic type can result onlv following a primary infiltration of the 
growth along the intra-auncular wall in the right auricle and, finally, its direct 
extension through the foramen One authentic case of crossed tumor embolism 
is reported, the origin of which was in a malignant teratoma of the testicle 

In the third gioup are the septic emboli, these are the most difficult to account 
for or to establish as being paiadoxic Because of the facility with which infection 
passes through the pulmonary circulation, the proof of paradoxic embolism is 
difficult to establish, even in the presence of an unprotected foramen It is 
interesting to note that the foramen ovale is open m about 35 per cent of cases, 
large enough to admit a small probe in 29 per cent and patent to a pencil in 
about 6 per cent The relation between the naradoxic and pulmonary embolus 
IS important since many of the cases are preceded by pulmonary embolism, and 
the explanation of the subsequent paradoxic embolus is that the blockage in the 
pulmonary arterj' raises the mtracardiac pressure on the right side, thus the 
foramen ovale is forced open Then the second embolus, which reaches the heart 
IS carried through this foramen, if its size permits To establish paradoxic 
embolism by an increase in the pressure in the right auricle, it is necessarj that 
over one third of the pulmonar\ circulation be obstructed 


N Exzlr 
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Periosteal Neuroeibromatosis, with a Short Consideration or the 
Whole Subject or NEURoriBROAiATOsis F Parkes Weber, Quart J 
Med 23 151, 1930 

The mam point m this review' is to establish that many of the changes in 
the bones in neurofibromatosis, if not all, are due to periosteal neurofibromas 
and not to primary involvement of the bone Brooks and Lehman, m 1924, 
studied the changes in the bone in seven cases of neurofibromatosis and showed 
the presence of neurofibromatous involvement of the periosteum, which seemed 
m some instances to have penetrated the bone and m all instances to have produced 
gross changes m the outline of the diseased bone Weber describes a much 
thickened and curved tibia in a case of neurofibromatosis m wdiich the periosteal 
thickening w'as due to diffuse neurofibromatous infiltration But he feels that 
many of the changes m the bone previousl}' reported as being the result or the 
complication of neurofibromatosis, and generally explained as being the result of 
elephantiasis, are really secondarj' to the actual involvement of the periosteum 
This periosteal involvement serres as a stimulus to the grow'th of the bone, and, 
hence, explains many of the cases of increase m the length of a single long bone 

N Enzer 


The Main Branches or the Coroxart Arteries in Acute Rheumatic 
Carditis C B Perry, Quart J Med 23 241, 1930 

Severe intimal thickening m the mam branches of the coronary arteries was 
discoiered m a child, wdio had suffered from typical anginal pain, and had died 
during an attack of acute rheumatic fe\er carditis This discovery stimulated the 
author to search for a similar involvement of the coronary artery in other cases of 
rheumatic fever carditis Nine hearts w'ere examined from patients, under 20 
years of age, wdio died of acute rheumatic carditis In all of these, changes 
W'ere noted m the mam branches of the coronary arteries The changes w'ere 
patchy thickening of the mtima and focal lymphocytic infiltration The internal 
elastic layer w'as irregular, occasionally widely spaced and occasionally condensed 
Some intimal proliferation w'as also noted In the media, the muscle cells W'ere 
\acuolated There w'as loss of some nuclei and patchy cellular infiltration The 
adventitia was thickened, also show'ing lymphocytic infiltration Deposits of fat 
m the w'all and m the mtima ^verc not found This emphasizes the widespread 
involvement of the vascular system m cases of rheumatic fever and emphasizes 
the importance of a careful search for lesions m the coronary sjstem 

N Enzer 


Cru\ eilhier-Baumgarten’s Stndrome (Cirrhosis) Serban Brvtiano, N 
VisiNEANO and E Solomon, Ann d’anat path 6 293, 1929 


From an anatomic point of view', this syndrome is characterized bj an enormous 
splenomegaly, by a chronic lesion of the liver (progressive “functional” atrophy, 
congenital hypoplasia and cirrhosis) and, what is pathognomonic, by the presence, 
m the falciform ligament, of a large venous channel leading to a communication 
between the portal and the parieto-abdominal circulations This venous channel 
IS regarded as an obliterated and dilated umbilical vein, or possibly a dilated 
para-umbihcal vein Histologicallj', the spleen shows changes that are due to 
stasis 


Qmically, there is a primarv splenomegalj and signs of a portal “hypertension” 
evidenced by the development of an accessory thoraco-abdommal circulation forming 
enormous unilateral varices The disease is probably congenital The authors 
report a personal observation and give m detail a clinical and pathologic summary 
of the syndrome g 
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Two Cases of Diffuse Phlegmons of the Stomach D Petit-Dutaillis, 

I Bertrand, Boppe and Waitz, Ann d’anat path 6 391, 1929 

A report of two cases of phlegmonous gastritis is given in detail The pathologic 
process, according to the authors, is always at its maximum at the level of the 
pylorus The infiltration stops abruptly at the cardia and the pylorus, never 
involving the duodenum or the esophagus The pus infiltrates the submucosa, 
pushing apart the muscularis mucosae and the muscularis, thus forming a dissecting 
phlegmon The mucosa shoM s edema and a lymphocytic infiltration , the muscularis 
shows a discrete area of pus There is a lymphangitis m the subserous membrane 
where thrombosed vessels are conspicuous There has been a generalized peri- 
tonitis m 70 per cent of the published cases It is interesting that a diffuse gastric 
phlegmon may follow a gastrectomy or a gastro-enterostomy 

B M Fried 

A Histologic Study of Acute Cardiac Rheumatism H Darre and G 

Albot, Ann d’anat path 6 465, 1929 

The lesion caused by acute rheumatic disease shows nothing characteristic m 
tissues that are rich m collagen On the contrary, in areas with a reticular 
structure and also m those that are rich in lymph spaces, the acute condition 
tends to form nodular structures resembling those described by Aschoff in the 
myocardium g 

Ocular Complications of Pvlldism H Villard, Arch d’opht 47 200, 1930 

The conjunctiva is affected m cachectic forms of paludism, becoming dry and 
wiinkled In the acute stage of malaria, ulceration and superficial keratitis are 
seen Deep keratitis and iritis are more rare The vitreous may show hemor- 
rhages and exudation Inflammations of tlie choroid are not usually seen with 
the ophthalmoscope, but have been found m eyes examined post mortem Spasm, 
hyperemia and hemorrhage of the vessels of the retina and retrobulbar optic 
neuritis may occur Optic atrophy is never seen in the early stages of malaria, 
it IS always the outcome of optic neuritis in its grave form The frontal ramus 
of the ophthalmic branch of the trigeminal nerve is often affected by neuritis 
Severe ocular motor paralyses have also been described m districts m which 
malaria is endemic and severe Charles Weiss 

A Knotted Pulmonary Embolus Nippe, Deutsche Ztschr f genchtl Med 

15 330, 1930 

The embolus originated in the right femoral vein following an operation for 
gangrenous appendicitis An end of the embolus projected into the right auricle 
and the unique knot is ascribed to the action of the currents in the auricle 

Hirschsprung’s Disease K Ogawa, Frankfurt Ztschr f Path 40 26, 1930 

A case of Hirschsprung’s disease is reported The infant, aged 2 months, had 
been constipated since birth Bowel movements were obtained only by the use of 
enemas At autopsy, the large intestines were markedly dilated and their walls 
hypertrophic The mesentery was of normal length and showed no scar tissue 
Histologically, all the elements of the wall of the intestines were hypertrophic, 
with the exception of the nervous elements, in particular the plexus of Auerbach 
The author assumes that the marked meteorism of this case was due to the fact 
that the peristalsis, even though of normal intensity, was too weak for the markedly 
hypertrophic colon The belief is expressed that cases of megacolon which show 
neither meteorism nor any other clinical signs of Hirschsprung’s disease reveal, m 
addition to hypertrophy of the muscle fibers of the intestine, abnormally large 
nervous elements m the intestinal wall The peristaltic wave, therefore, might 
be more powerful, lead to normal bowel movements and prevent the appearance of 
the clinical sv^mptoms of Hirschsprung’s disease 
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Arteriosclerosis in the Pvrrot G P\ll\ske, Frankfurt Ztschr f Path 
40 64, 1930 

The arteriosclerotic changes in two parrots, about 30 and 40 years old, are 
described The conclusion is reached that arteriosclerotic lesions in the parrot 
correspond with arteriosclerotic changes in man, but not w’lth those in the dog 
and the horse 

Hodgkin’s Disease Combined with Acdte AIyeloid Leukemia A 

Skworzoef, Frankfurt Ztsch" t Path 40 81, 1930 

The hinph nodes in a girl, aged 8, especiall} those in the region of the neck, 
were markedly enlarged and showed changes typical of Hodgkin’s disease Dorothy 
Reed cells and many eosinophils were encountered A fibrous replacement of the 
lymph nodes w'as also noted In addition, there were many polymorphonuclear 
leukocytes, m 3 'elocytes and mjeloblasts The latter gave a positive oxjdase reac- 
tion • The spleen and bone-marrow w ere the seat of myeloid metaplasia Accumu- 
tions of mjeloid cells were present in the Iner, suprarenal glands, uterus, ovaries, 
urinarj bladder and kidnejs Chemical eNainmation of the blood show'ed 360,000 
white cells, the differential count rc%ealed mjeloblasts, 85 5 per cent, promyelo- 
cjdes, 2 per cent, mjeloc 3 tes, 1 5 per cent, mctain 3 cloc 3 tes, 3 per cent, neutrophils, 
4 per cent , h mphoc 3 '^tes, 2 per cent , monoc 3 tes, 0 5 per cent, and eosinophils, 1 5 
per cent, thus the blood picture was characteristic of mvelogenous leukemia A 
gangrenous process of the phar 3 nN aided in making the diagnosis The question 
is discussed whether this case presents a true nnelogenous leukemia superimposed 
on a primary Hodgkin’s disease, or whetlier this is a case of a leukemia-like 
reaction of the organism against the unknown Mrus of Hodgkin’s disease 

Encephalitis in Exsiccosis M A Goldzieher, Klin Wchnschr 9 981, 1930 

A proliferatne process in the midbram is described which is regarded as having 
significance in w'ater metabolism 

Char\cteristics of Bilirubin in Icterus Neon\torum L Aschoff and 
R Hummel, Virchows Arch t path Anat 275 1, 1930 

In the opening article of a \olume of Vvclwxvs ArcJiiv issued as a Festschrift 
to Its editor, Lubarsch, on the occasion of his se^entleth birthda 3 % Aschoff and 
Hummel discuss some of the peculiarities of bilirubin in icterus neonatorum In 
agreement with most modern writers, the 3 ’- hold that icterus neonatorum is a 
ph3Siologic process that is to be distinguished from pathologic icterus of the new- 
born or icterus neonatorum One of the most striking characteristics of the 
physiologic jaundice is the cr 3 stallization of bilirubin in the living condition, a 
phenomenon to wdneh Orth called attention more than fifty years ago Accord- 
ing to the present waiters, this phenomenon does not occur in the jaundice of 
later life except in the rarest instances, and then onlj m the form of icterus that 
Aschoff has termed h 3 '^perfunctional and not in the obstructue type In icterus 
neonatorum, crystallization of bilirubin is seen not only in the blood, but also 
in the tissues, especial^’- within fat cells, and in the fluid of the serous cavities 
Crystallization w’as noted most frequenlh', and the content of bilirubin was highest 
in the pericardial cavity, next in the peritoneal cavity, then in the subdural 
space and least in the pleural caAuties This variation in the content of the 
bilirubin in the serous fluids is direct^ proportional to the richness of the lining 
serous membrane in histioc 3 'tes The cr 3 stals of bilirubin seen in the fluids w^ere 
usuall 3 ’^ within free histiocytes In premature infants, m stillborn fetuses and 
in new-born infants immediateh after birth, the blood, the serous fluids that contain 
bilirubin, the bile of the gallbladder and the meconium give onh the indirect van 
den Bergh reaction The direct ^an den Bergh reaction, which Aschoff pre- 
viously ascribed to bilirubin that has passed the liver cell, does not appear until 
the Iner function has been established Deposits of bihar 3 ’' pigment w'ere not seen 
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m the urine of icteric new-born infants The kidney does not appear to be able 
to excrete the form of bilirubin that is present in icterus neonatorum, and the 
tubular bilirubin infarcts sometimes seen in the kidneys of these infants are not 
due to excretion of the pigment The peculiar characteristics of the bilirubin of 
icterus neonatorum are interpreted as evidence of excessive extrahepatic formation 


of bilirubin in the fetus and in the new-born infant 


O T Schultz 


The Alveolar Phagocytes of the Lung F J Lang, Virchows Arch f path 
Anat 275 104, 1930 


In a previously reported work on tissue culture of the lung, Lang reached 
the conclusion that the phagocytic cells of the lung alveoli are mesenchymal in 
origin and are not alveolar epitheha In the present article, he briefly summarizes 
his work and that of otliers that upholds this conclusion The article includes 
material on the embryologic investigations of Policard, Ogawa, and Chiodi, his 
own work on tissue culture, the morphology of the cells and their presence within 
the septums, the results of tlie application of the supravital staining technic by 
Gardner and Smith and by Foot, a description of the ability of the cells to 
phagocytose bacteria and particulate matter and the storage of hpoid by the cells 
in hpoid histiocytosis, as reported by Bloom All these facts, according to Lang, 
establish beyond question the nonepithehal character of the alveolar phagocytes, or 


septum cells, as he prefers to term them The cells are the derivatives of the 
system of slumbering mesenchymal cells that retain their embryonic potencies of 
being awakened into activity under a variety of stimuli In the lung, their function 
IS the cleansing of the lung of foreign particles that reach the normal lung tissue, 
and the protection of the lung m disease by the ingestion of bacteria, particulate 
material and colloid substances that reach the lung from without or by way of the 


blood stream 


O T Schultz 


Basophil Cells of the Hypophysis and Chronic Renal Disease W 
Berblinger, Virchows Arch f path Anat 275 230, 1930 


Berbhnger investigated \ariations in the content of basophil cells m cases of 
adenohypophysis m a series of seventy-one adults of both sexes without renal 
disease, and in a series of seventy-one adults of both sexes with chronic renal 
disease In the group without renal disease, the basophil cells were increased 
above what Berblinger considered the normal average m 28 per cent, and decreased 
in 11 per cent In the group with renal disease, the number of basophil cells was 


increased m 67 per cent, and decreased in 3 per cent The numerical variations 
bore no relation to the age or to the constitutional type Berbhnger concluded 
that the frequency with which the basophil cells are increased m number in cases of 
renal disease indicates a relationship between this type of cell, the blood pressure 


and the renal function 


O T Schultz 


Multinucleated Spermatids in the Testis W di Biasi, Virchows Arch 
f path Anat 275 250, 1930 

Multinucleated spermatids w'ere seen m the testes of 27 per cent of 165 cases 
examined In a series of 80 cases more carefully examined, they were detected m 
58 per cent They are about the size of spermatocytes, but may appear as multi- 
nucleated giant cells They are formed by fusion, although repeated nuclear 
division without division of the cells cannot be excluded as a mode of formation 
They were seen at all ages after puberty They occur in testes that have been 
only slightly damaged bv the general state of the person, and are probably also a 
constituent of the normal testis n' r- 
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Bo^E-MARRo\v 01 THE Femur T Faiir, Virchows Arch f path Anat 275 
288, 1930 

Fahr presents a study o£ the bone-marrow of the femur, based on 500 necropsies 
m which the entiie femur was removed and the marrow examined The age in 
13 cases, including those for control and for comparison, was under 18 years Fahr 
agrees with Askana/y, Hedinger and Neumann in their assertion that the usual 
statement in textbooks that the normal marrow of the long bones in adults is 
entirely fatty is incorrect In his senes, an adipose marrow, which sometimes 
contained a few small islands of red marrow at the upper end of the diaphysis, was 
seen m only 14 per cent In 60 cases of tuberculosis, the marrow was wholly 
fatty in only 3 per cent, considerably under the a\erage for the group In syphilis, 
the marrow w'as fatty in 38 per cent, a figure much above the average for the 
group, and in infectious diseases other than tuberculosis or sjphihs, the figure was 
16 per cent Contrary to the opinion of Schriddc, mucoid degeneration of the 
marrow was not associated with increasing age, but it was encountered more fre- 
quently m persons under 50 years of age than in those above this age It was 
seen in 12 per cent of the cases of tuberculosis, as compared with 8 per cent for 
the rest of the series A practically complete replacement of adipose by red 
marrow w'as noted in 7 per cent of the 487 persons over 18 years of age Such 
complete replacement w'as seen in 24 per cent of 55 cases of tuberculosis in persons 
over 18 3 ears of age, as compared w'lth 5 per cent for the rest of the group 
Replacement of adipose by red marrow' m cases of tuberculosis ma} be as marked 
as in pernicious anemia The change is not due to actual tuberculous involvement 
of the marrow', but to a disturbance of leukopoiesis Tlie nature or cause of this 
disturbance is not discussed That there is also slight disturbance of crythro- 
poiesis m tuberculosis is evidenced be' the presence of iron pigment in the KupfTer 
cells of the he or Fahr presents tabulations of the distribution of iron in the 
liver, spleen and celiac bmph nodes in tuberculosis and pernicious anemia 

0 T SCHbLT? 


liiE CvroLOG'i 01 niE Coxjench\a in Trachom\ \xd Till Prohlem or Its 
Pathogenesis P P Dwijxoir and E F Lelkoewe, Ztschr f Augenh 
71 314, 1930 


In trachoma, the cytology of the material obtained b} expression of follicles 
and scrapings of the conjunctiva is characteristic of the disease and is related to the 
clinical picture In stage 1, the lymphoid t 3 'pe of cells predominate, especially the 
small b'^rnphocyles The most chaiactcristic and pathognomonic cells seen me 
the bmphoblasts Plasma cells are rarclv seen, and there are few polymorpho- 
nuclears or eosinophils Epithelial cells are present in large masses In stage 2 
there is a general increase in all of the cells, particularb' m the large hmphocytes 
and lymphoblasts There is also a slight increase in the plasma cells Nucleated 
red cells now' make their appearance Stage 3 is characterired b} a decrease in 
the lymphoblasts, lymphocytes and plasma cells This picture is not seen m allied 
diseases of the conjunctiva, such as follicular, hyperplastic, swimming pool and 
Parinaud’s conjunctnitis, or in tuberculosis 

Ihe authors emphasize the point that the cells of the trachomatous follicle, 
w'hich w’nters (Lohlein, and others) have called epithelioid, aie realb lymphoblasts 
They agree w'lth Pascheft that the conjunctna is a blood-forming, lyniphatic 
apparatus, and conclude that the proliferation of s oung cells of the lymphoid senes, 
especially b 'nphoblasts, and the absence of morphologic signs of inflammation sup- 
port the idea that trachoma is not an inflammatorv but a h 3 perplastic process 


similar to leukemia 


Chart ES Weiss 
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Microbiology and Parasitology 

Recurrent Agranuloc\tosis B H Rutledge, O C Hansen-Pruss and 
W S Thayer, Bull Johns Plopkins Hosp 46 369, 1930 

We are presenting a remarkable instance of cyclic, agranulocytic angina asso- 
ciated with fever and constitutional symptoms but without anemia, beginning at 
the age of months and recurring at intervals of approximately three weeks, 
during the entire life of a man 20 years of age While apparently unique in 
medical literature, the picture is so sharply defined and clear that we are inclined 
to think that it represents a definite complex of svmptoms which may be less 
infrequent than one might fancy at the moment For this reason, we desire to 
place the history on -ecord Authors’ Summary 

The Hydrolysis or Sodium Hipplrate by’’ Various Bacteria Isabelle 
Gilbert and Martin Frobisher, Jr, Bull Johns Hopkins Hosp 47 55, 
1930 

Except Bacillus aciogcnes and B bi oncliiscpt^cus, the gram-negative, aerobic, 
nonspore-forming rods studied were without action on sodium hippurate Staphylo- 
cocci generally split up the hippurate, but the power varies in different strains 
The results indicate that the test will be of value 


The Upper Respiratory Flora or Infants Yyle Kneeland, Jr, J Expei 
Med 51 617, 1930 

The upper respiratory tract is sterile at birth In the first two weeks of life 
the infant acquires a basal flora comparable to that of adults except that the 
potential pathogens are absent During the ensuing months the potential pathogens 
may appear without giving rise to symptoms and by eight months the infant’s 
flora is entirely comparable to the adult’s There is no evidence of a specific 
bacterial inctant for the first colds of infancy In infants with recurrent colds, 
secondary infection ot the nose with pneumococci or B pjciffo i probably plavs 

^ Author’s Summary 


The Transmission oi Yeilow Feyer Nelson C Davis, J Exper Med 
51 703, 1930 

Saimii t sciui eus has been infected Yvith yellow fever virus, both by the inocula- 
tion of infectious blood and by the bites of infective mosquitoes Some of the 
monkeys have died, showing lesions, including hepatic necrosis, suggesting yellow 
fever as seen in human beings and in rhesus monkeys Virus has been transferred 
back to M 1 hesus from infected Saimii i both bv blood inoculation and by mosquito 
bites The virus undoubtedly has been maintained through four direct passages 
in Saimiri Remoculations of infectious material into recovered monkeys have not 
given rise to invasion of the blood stream by virus Serums from recovered animals 
have protected M ihesns against the inoculation of virus It has been possible 
to pass the virus to and from Ateleus atet by the injection of blood or liver and 
by the bites of mosquitoes The Infers from two infected animals have shown 
no necrosis The serum from one recovered monkey proved to be protective for 
M 1 hesus Only three of tw'elve Lagothitv lagotucha have reacted to yellow 
fever virus by a rise in temperature Probably none has died as a result of the 
infection In only one instance has the virus been transferred back to M t hesus 
The serums of recovered animals hav^e had a protective action against yellow 

Author’s Summary 


Experimental Epidemiology' of Tuberculosis Max B Lurie, J Exper 
Med 51 729, 743, 753 and 769, 1930 

If normal guinea-pigs are confined with an equal number of tuberculous cage 
mates the incidence of “contact” tuberculosis is increased by crowding This is 



138 


ARCHIVES OF PATHOLOGY 


probably due largely to an increase in the amount of tubercle bacilli available in 
the more crowded cages, although no constant relationship could be established 
between the intensity of the exposure and the incidence of tuberculosis acquired 
by contagion Other factors must be detei mined If guinea-pigs are inoculated 
mtraperitoneally with a given quantity of human tubercle bacilli and distributed 
m different degrees of crowding, the duration of survival is shortened m the more 
crowded animals and the incidence of chronic types of tuberculosis is greater among 
tlie less crowded animals 

Guinea-pigs living in the same room but not in the same cage with tuberculous 
animals acquire tuberculosis, characterized bj' a chronic course, a marked involve- 
ment of the lungs, often with cavity formation, and a massive tuberculosis of the 
tracheobronchial nodes, the mesenteric and ceivical nodes are slightly or not at 
all affected The route of infection m these guinea-pigs is almost always the 
respiratory tract Of 103 guinea-pigs exposed for a period of up to thirty-two 
months 15, or 14 5 per cent, developed tuberculosis Ihe shortest period of 
exposure leading to fatal tuberculosis was eight months The incidence of this 
tuberculosis acquired b}' air-borne contagion increases \\ith the duration and 
intensity of the exposure up to a certain point A large percentage of the guinea- 
pigs weatheied a continuous exposure to the tubercle bacillus for thirtj'-two 
months without becoming tuberculous This may be due to an innate natural 
resistance against tuberculosis, or to an acquired immunity resulting from the 
continuous exposure to the contagion 

If normal guinea-pigs are confined with tuberculous cage mates in cages where 
the food becomes contaminated with the excreta, laden with tubercle bacilli, of 
the inoculated animals, the incidence of acquired tuberculosis among them is 
greater than among guinea-pigs similarlj'- exposed m cages where this mode of 
infection is largely eliminated The disease acquired in the first type of cage is 
largely of cnteiic origin and is chronic m type The disease acquired in the second 
type of cage is of respiratory origin and has a more acute course 

In tuberculosis of guinea-pigs acquired by contact with tuberculous guinea-pigs 
under conditions permitting the entrance of tubercle bacilli by way of both the 
alimentary and the respiratory tracts, the type of lesion produced depends on the 
relative intensity of exposure to infection by one or the other channels With 
the gradual elimination of exposure to ahmtntar}" infection tuberculosis is more 
and more completelj’- engrafted through the respiratory route With the gradual 
increase m the intensity of exposure to ahmentare infection, the disease becomes 
more and more completely enteric m origin Some evidence is presented that 
the engrafting of tuberculosis by way of the ahmentarv route inhibits the develop- 
ment of respiratory disease Author’s Summaries 

Experiments with the Virus or Poi iomtelitis Richard Thompson, 
J Exper Med SI 777, 1930 

Efforts to adapt the virus of pohonwelitis to the rabbit organism and to produce 
pohom 3 "ehtis in rabbits by testicular injection and bj cerebral injection after testi- 
cular passage produced no evidence that the virus could be adapted m this manner 
Suggestive symptoms produced in verj' young rabbits were duplicated m nonspe- 
cifically treated and in umnoculated controls The admixture of a \accine virus, 
adapted to the rabbit organism, with the poliomyelitis virus in similar injections and 
passages did not aid the adaptation The virus of poliomyelitis did not survive 
twenty-four hours m the rabbit testicle — whether alone or mixed with vaccine 
virus Repeated intrapentoneal and mtradermal injection of poliomyelitis virus 
and of poliomyelitis and vaccinia virus mixtures produced no disease in rabbits 
Massive doses of concentrated virus by stomach tube in conjunction with meningeal 
irritation produced no symptoms in rabbits No neutralizing substances against 
poliomyelitis virus could be produced in rabbits bj" the repeated intrapentoneal 
and mtradermal injection of poliomyelitis virus or of pohomyelitis-vaccinia virus 
mixtures Although attempts to infect monkej’^s bv mtrastomachic injections, after 
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bile irritation of the mucosa, were entirely negative, evidence was obtained that 
repeated intrastomachic injection after bile wntation mav produce an appreciable 
degree of immunitv No evidence could be obtained that the cellular elements 
of the blood contain the virus in any greater proportion than the whole blood 
One attempt to immunize by neutral iirus-serum mixtures was entirely negatne 

AtjThor’s Summarv 

Methods for the Pure Culture of Certain Protozoa R W Glaser 
and N A Coria, J Exper Med 51 787, 1930 

Some mediums are described which inhibit bacterial growth, but are favorable 
to protozoan development A purification technic, which takes advantage of 
geotropic responses, was devised and used successfully with seven species of 
protozoa, including flagellates and cihates The method was also used with 
Spii ilium For one flagellate which could not be purified in this manner, a 
procedure involving chemical sterilization was employed Paiamecium caudatum 
was purified, but failed to develop subsequently m the absence of living micro- 
organisms Four of the protozoa which were purified ingest other micro-organisms 
normally The work shows that purified protozoa grow w^ell under proper condi- 
tions, and then they can be studied culturallj and biologically, like bacteria 

Authors’ Summary. 


Dissociation of the Tubercle Bacillus S A Petroff and William 
Steenken, Jr, J Exper Med 51 831, 1930 


Petroff and Steenken, in studying the colony formation of the tubercle bacillus, 
found evidences of dissociation similar to that of other organisms They distinguish 
several types of colonies but have studied only the two extreme types, the “R” and 
"S ” They use the term ‘R” to indicate greater resistance to environment 
and relative avirulence, and “S” to indicate greater sensitiveness to environment 
and more virulence to certain species The terms rough and smooth can be applied 
only to the avian bacillus w'hen grown on plain gentian violet-egg medium The 
addition of 0 25 per cent of sodium taurocholate to this brings out the “R” and 
“S” types The human tubercle bacillus has been dissociated wnth great difficulty, 
and the studj”- is not yet complete The “R” and “S” types have been obtained 
from four BCG cultures , this W'ork has been reported elsew'here The authors 


believe that each organism has tw^o components, “R” and “S ” 
IS favorable, “R” may cliange to ‘S,” or sice ^ersa 


If the emironment 
L E COOLEI 


Studies on Mexican Tvphls Fe\er Hans Zinsser and Albert P 
Batchelder, j Exper Med 51 847, 1930 

The authors reinvestigated some of the fundamental problems of Mexican 
typhus fever They found that the virus is not filtrable The results of the 
filtration experiments suggest that the virus is comparable m magnitude to the 
tunica bodies observed bv Mooser The virus is firmly associated with red blood 
cells, but hardly at all with leukoc^tes The virus remains alive in tunica material 
and m glass capsules within the peritoneum of guinea-pigs for about ten dajs 
They failed to keep the virus living except in the presence of living cells Tunica 
material containing Mooser bodies (probably RicLetfsia) is more virulent than 
blood plasma The authors believe that the tunica lesions in guinea-pigs are 
an integral part of the disease Convalescent blood and virus mixed m a test 
tube afford protection if the blood is taken betw'een the first and tenth days after 
defervescence Several guinea-pigs developed an active immunity by this method 
No complement-fixation bodies w^ere found There was suggestive evidence of 
an active immunization wnth tunica material m formaldehyde The authors believe 
that the small giemsa-staming bodies obserred bj Mooser in the tunica of guinea- 

pigs with Mexican typhus represent the rirus of the disease t -r- ^ 

k E Cooley 
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Centrifuge Experiments with the Virus or Vaccinia F F Tang, J 
Exper Med 51 859, 1930 

Centrifuge experiments have been earned out t\ith cell-free, active filtrates 
of vaccinia virus The experiments have shown that the virus can he concentrated 
by this method, even in filtrates which have been subjected to prolonged pre- 
liminary centrifugahzation to throw down anv inert particles which may have been 
present m the original filtiatc This fact, together with the knowledge that tlie 
virus can be almost completely held back by the Bcrkcfeld N filter, as reported 
previously, indicates that the virus maj' be of considerable size 

Author’s Summary 

Cultivation and Classificvtiox oi “Bacieroides,” “Stmbionts,” or 
“Rickettsiae” or Blattliia Gekmaxica R W Gl\ser, J Exper Med 
51 903, 1930 

In Blattclla gciimmca, the German roach or “croton bug,” bacteriocytes are 
found m all individuals of both sexes These bacteriocjtes are scattered through- 
out the fat tissue and their cvtoplasm is filled with micro-organisms Evidence is 
presented to show that tlie intracellular parasites are diphtheroidal bacilli These 
diphtheroids are transmitted from one generation to another tlirough the ova 
By using a technic previously described, the intracellular parasites were isolated 
and cultivated from the adult bacterioc\tes and from embrjos Two diphtheroidal 
strains Avere cultivated with approximately equal frequency These two strains 
resemble one another closely enough to be considered a single species but show 
certain minor differences The size, general morphology and tinctorial reactions 
of the two cultures correspond to the intracellular parasites of BlaltcUa gcnmnica 
They may be distinguished fioin the three types of Coiyncbactcnnm pcnplauciac 
variety amet icana previously described For the species here discussed the name 
Coiyncbaclcnuvi blattcllac, nov sp, is proposed Author’s Summar\ 

The EpiDEMioLOGy or Specii ic Ixfictious Cvsiitis and Pyelonephritis 
or Cows F S JoNFS and R.\i ph B Little, J Exper Med 51 909, 1930 

Bacteriologic examination of the geiiito-urmary tract of calves originating in 
a herd m wdneh infectious c^stltIS and pyelonephritis existed among the cow's 
revealed a variety of cultural types of diphtheroids Of these types, one obtained 
from a considerable number of the calves resembled m morphology and cultural 
characteristics the organism cultnalcd from the actual cases of the disease This 
group had agglutination affinities like those of the organism mentioned and W'as 
capable of absorbing agglutinin from antiserum specific for it When three cow'S 
were inoculated intra-urethrally wnth cultures isolated from the sheaths of calves, 
two developed transient infections and the other a seiere prolonged cystitis and 
pyelonephritis Authors’ Summary 

The Effect or Cathode Ra\s Upon Certain Bvcteria Ralph W G 
Wyckoff and Thomas M Rivers, J Exper kled 51 921, 1930 

For the two motile bacilli, B coh and B acibylc, the absorption of a single 
155 kilovolt electron is sufficient to cause death Furthermore, all, or nearly all, 
the electrons absorbed are lethal The same is undoubtedly true of Staphylococcus 
aureus In addition to providing a quantitative picture of the interaction of bacteria 
and cathode rays, these results suggest that radiation of the energy content used 
in our experiments is not suitable for altering the inheritable characteristics of 
bacteria The differences in sensitivity to cathode rays shown by the bacteria 
studied can be explained by the purely physical factor of size Counts giving 
significant conclusions concerning killing rates can be obtained only if there is 
no clumping of the cells when spread and only if the cells are not allowed to 
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multiply before irradiation Both these precautions seem rarely to have been 
met in the experiments with roentgen rays and with other forms of radiation 
that have been made in the past Authors’ Summary 


Rise in Temperature Preceding the Symptoms in Experimental Polio- 
myelitis S D Kramer, K H Hendrie and W L Aycock, J Exper 
Med 51 933, 1930 

The data presented m this paper offer a means of earlier recognition of experi- 
mental poliomyelitis in the monkey The early appearance of the temperature rise 
(one to three days before the onset of the usual recognizable symptoms) associated 
with spinal fluid changes suggests that there is a stage m the experimental disease 
corresponding to preparalytic human poliomyelitis Authors’ Summary 

Infectious Myxomatosis of Rabbits T M Rivers, J Exper Med 51 965, 
1930 

The virus of infectious myxomatosis of rabbits (Sanaielh) induces multiple 
lesions in the skin, lymph glands, tunica vaginalis, epididymis, testicle, spleen and 
lungs Growth and destruction of cells in the epidermis overlying the myxomatous 
masses lead to the formation of vesicles Cytoplasmic inclusions are found m 
affected epidermal cells Occasionally, similar inclusions are seen in other involved 
epithelial cells The nature of the inclusions is an open question In the myxo- 
matous masses situated m the subcutaneous and other tissues, evidences of alteration 
and growth of certain cells are observed Author’s Summary 


The Survival of Yellow Fever Virus in Cultures Paul A Lewis, 
J Exper Med 52 113, 1930 


The virus of yellow fever has been found to survive' m artificial culture mediums 
for at least twelve days at a temperature of 35 C No visible growth has been 
present and no reproduction of the virus has been demonstrated Infections have 
lieen obtained in rhesus monkeys with two strains of virus m quantities as small as 
0 00001 cc of infectious blood, and with one strain in an amount probably as 
minute as 0 000001 cc Author’s Summary 


Bartonella Muris Anemia in Albino Rats J Marmorston-Gottesman 
and David Perla, J Exper Med 52 121 and 131, 1930 

The virus of Bm tonella mm is anemia of splenectomized rats may be transmitted 
to normal young unoperated rats and rabbits This confirms the observations of 
Ford and Eliot Tiypanosoina lezijist infections in normal adult rats are accom- 
panied by an anemia most marked at the height of the infection and the appearance 
of Bm tonella mm is bodies m the red blood cells In young rats Tiypanosoma 
lewisi may produce death from the severity of the anemia, complicating the disease 
The anemic virus may be separated from Tiypanosoma Icwisi infected blood by 
passage through young rabbits with subsequent maintenance of the strain m 
immature rats A strain of the virus of Bartonella mm ts anemia capable of pro- 
ducing anemia m young rabbits and young rats for successive transfers has been 
isolated from the blood of normal adult unoperated rats by passage through young 
rabbits The adult normal rat is a earner of the Bai tonella mm is virus Splen- 
ectomy m young suckling rats separated from the mother is not followed by a 
Bai tonella mm is anemia The young suckling rat is not a carrier of the infection 

Autoplastic splenic transplants were made m adult albino rats four and seven 
weeks prior to splenectomy and the protective effects against infection with the 
Bai tonella mm is anemia observed One fourth of the spleen left m situ will protect 
adult albino rats against Bai tonella muris anemia Autotransplantation of splenic 
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tissue in adult rats is successful in over 90 per cent of instances Autoplastic 
splenic transplants performed seven weeks prior to splenectomy afford protection 
against BaitoncIIa imtjts anemia in more than 50 per cent of instances, whereas 


four week old transplants do not protect A comparative histologie studj of the 
transplants of protected and unprotected lats reveals a regeneration of the pulp 
cells in the protected rats and an exhaustion destruction of the pulp in the 
unprotected rats The reticular cells play a specific role in protecting the adult 


albino rat against Bartonella luu) is anemia 


Authors’ Summaries 


Further Notes on the Culture or ihl Nitroso-Bacterium H S 
Fremlin, J Hvg 29 236, 1929 

The nitrosobactcrium inoculated into sterile urine docs not produce nitrites 
If, however, urine is added to an active culture of tins micro-organism, nitrites 
are rapidly developed 

A nitiosobactciium culture developed in bulk m peat and chalk can be used 
as a uniidl After passing tlirough this iiriiiai, all ammonia in urine appears to 
hav'c been converted into ammonium nitrite and nitrate No odor is noticeable 
when this urine is left to evaporate at either 37 C or at room temperature 

Urine rendered ammoniacal before use and then stcnlircd is also a good medium 
for the growth of the nitrosoliactcrium 

The nitrosobactcrium is difhcult to isolate because (1) v\hcn colonics arc 
developed on a dilution plate sufficiently spaced to allow of certamtj m subculture, 
nitrification only rarely takes place in the subculture, and when it docs take place 
some months are required for the production of a measurable amount of nitrite, 
and because (2) the nitrosobactcrium usuallj grow s m association with some other, 
more rapidly growing species The colonics of this other micro-organism often 
appear to be pure, but when growtli has proceeded for some davs individual colonics 
of the nitrosobactcrium maj appear m a certain percentage of the plates 

'\lthor’s Summarv 


An Epidemiological Studv or Dipiithlriv in \ Remote New Ze\l\nd 
Community C E Hercus, R A Shore, 11 E BvRRETrandJ H North, 
J Flyg 29 243, 1929 


The epidemiologic and immunologic studies of two outbreaks of diphtheria 
occurring in a remote and unsettled country district m New Zealand arc presented 
The first epidemic occurred in August and was thought to be air borne This 
was followed m the sueceedmg spring bv the second epidemic, vihich was probably 
milk borne 


“The practical lessons vyhich inaj’’ be learnt from this studs are (a) That 
unless a special buffered diluent is used, the to\m used for Schick testing must 
be freshly diluted near the place where it is to be used (b) Active immunization 
of remote, unsettled communities against diphtheria requires more time, and more 
intensive courses of prophylactic, than areas where diphtheria has been endemic 
for some years (c) In such places with a low original herd immumtv, it is 
essential, even more than in endemic centers, never to omit retesting those who 


have been inoculated, in order to be certain that anv attempt made to induce 
active immunit}' to diphtheria maj' be successful (d) Estimations of the relative 
efficiency of diphtheria prophylactics, which aic based on the rapidity with which 
samples of children become immune, are worthless unless all the observations 
have been made m the same environment on groups liavung the same original 
herd immunity (e) An immunity, good enough to withstand droplet infection 
m a day school environment may be broken down bj massive doses of diphtheria 


bacilli m milk ’’ 


I N P vtterson 
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Parat\phoid C, an Endemic Disease in British Guiana George Giglioli, 
J Hyg 29 273, 1929 


From seventy-two cases of pyrexial illness occurring in British Guiana, an 

organism has been isolated which has the cultural and serologic reactions of 

Bacillus paiatyphosus C (Hirschfeld) It seems probable that enteric fever due 

to infection with this organism is now endemic in the colony and is an important 

cause of sickness and death . „ , c- 

Authors Summary 


Note on the Cultivation or an Acid-Fast Bacillus from Leprosy 
W B Wherrv, J Infect Dis 46 263, 1930 

In an attempt to cultivate the bacillus in leprosy, special attention was given 
to the oxygen and carbon dioxide supply under both aerobic and anaerobic condi- 
tions The medium used consisted of a glycerinated ovomucoid j^lk solution 
added to agar The best growth was obtained in two tubes kept for a month 
at partial oxygen tension (little oxygen but carbon d’oxide present), after which 
the tubes were kept under oxygen and carbon dioxide The rods in the cultures 
were thinner than tubercle bacilli, and when Loffler’s blue was used as a contrast 
stain they frequentlv were found to contain one or two blue granules 


The Behavior of Escherichia Coli and Its Specific Bacteriophage in 
Urine Frances C Frispee and Ward J MacNeal, J Infect Dis 46 405 
1930 

The colon bacillus grows more activelj in human urine when the latter is 
slightly acid in reaction radier than alkaline 

The bacteriophage actively l 3 'tic for the colon bacillus is most effective against 
this organism in urine culture when the reaction of the latter is acid, with pB 
of from 5 6 to 6 3 

The bacteriophage is not unfavorablj influenced by exclusion of air from 
the cultures in urine 

The urinary antiseptics, formaldehyde and acnflavine, are distinctlj' unfavorable 
to the action of the bacteriophage, in concentrations too weak to exert an appre- 
ciable effect on the growth of the colon bacillus in urine 

Authors’ Summary 


Brucella Abortus in Certified Milk D E Hasley, J Infect Dis 46 430, 
1930 


The results of this investigation show that it is possible to detect Biucella 
aboitus in market certified milk bv plating methods B aboitus was grown 
from 10 to 230 samples examined The 10 positive samples were obtained from 
3 of the 5 dairies studied The highest number of organisms found was 8 per 
cubic centimeter of milk, the average for the 10 positive samples was 2 per cubic 


centimeter 


Author’s Summary 


Bacteriology or the Blood in Chronic Infectious Arthritis Harra M 
Margolis and Anna H E Dorset, J Infect Dis 46 442, 1930 

In several cases of a large series studied, nonhemolvtic streptococci were 
isolated from the blood of patients with chronic infectious arthritis These strepto- 
cocci were identical morphologically and culturally with those isolated by us 
previouslj’^ from the joint tissues of patients Avith chronic arthritis 

The infrequencj of positive blood cultures in our series as compared with that 
of Cecil, Nicholls and Stainsby lacks definite explanation The factors that possibly 
account for this discrepancy may be extended treatment of the patient before the 
time of making cultures, the season of the year in which the cultures were taken 
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and, most important of all, the inconstancy of the bacteria in the blood of patients 
with arthritis and the small number of organisms circulating m the blood when 
bacteremia occurs in arthritis 

The occurrence of the organisms in the blood, as well as in the joints of 
patients with arthritis, suggests that these bacteria are of etiologic significance in 

Authoks Summary 


Lesions Produced in Ri\bdits b\ Cultures or Micrococcus Gazogenes 
(Lewkowicz) Beatrice F I-Iowirr, J Infect Dis 46 491, 1930 

Lesions of the joints or piogenic abscesses may be produced m rabbits by 
intravenous or intraperitoneal inoculations of the mouth organism, M gazogenes 
(Lewkowicz), a small, gram-negative, gas-producing anaerobe 

A-utiior’s Summary 

DirrERENTiAL Action or Oxidizing Agents on Certain Gram-Positi\e 
AND GriNM-Negs-Tive ORGANISMS Estiier Wagner Stearn and Allen E 
Stearn, J Infect Dis 46 500, 1930 

More than fift} strains of organisms were subjected to larious oxidizing cmiron- 
ments and their relati\e susceptibilities tested 

A few strains were subjected in the same way to one reducing cnMronment 

In general, the gram-negatne organisms aie more susceptible to an oxidation- 
reduction environment diflering from that of ordinarj broth than the gram-positive 
This is show'll to be true when the oxidation potential is higher, and is indicated 
in a preliminary way m one case in which tlie potential is lower, than that of 
ordinary broth 

These results are discussed from the point of Mew of recent ideas on oxidation- 
reduction environment Authors’ Summary 


The Absence or Season \i Ciivnge in the Toxin-Producing Capacitv or 
THE Dipiitiii ria Bacii I US Arthur Locke and E R Main, J Infect 
Dis 46 514, 1930 


The toxin production of the Park S strain of the diphtheria bacillus has been 
observed, under controlled conditions, for one year At no lime during that 
interval was there any' indication of a significant seasonal fluctuation m the amount 
of toxin produced 

The seasonal variations in y'leld occasionally encountered in the large scale 
preparation of diphtheria toxin may be the result of failure to control completch 
the composition of the culture medium used, or of failure to use a unit of titration, 
such as the flocculation unit, which is independent of seasonal fluctuations in 
animal resistance Authors’ Summary 


Ihe Etiology or Ertsipelas, Especially Chronic Relapsing Ervsipelas 
Karl Baerthlein, Zentralbl f Bakteriol 114 271, 1929 

In eighteen cases of acute and chronic relapsing erysipelas, diphtheria bacilli 
and not streptococci were found Autov'accines prepared from the diphtheria 
bacilli led to the cure of all but one patient, in w'hom death occurred too quickly 
for the vaccine to be used p Cannon 


The Behavior of PIerpes Virus in Tissue Culture E Gildemeister, E 
Haagen and L Scheei e, Zentralbl f Bakteriol 114 309, 1929 

The authors succeeded in carrying herpes virus (Basle III) through twenty- 
two passages in tissue culture, the virus having been absorbed by sterile rabbit 
testis and grown in a medium consisting of five parts of normal rabbit plasma and 
one part of spleen extract p^^^^ p 
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Developmental Stages of the Svphilitic Vires in the Blood E J 
Roukavischnikoff, Zentralbl f Baktenol 115 66, 1929 


The author kept the blood of syphilitic patients and of animals infected with 
syphilis for periods of several months and observed changes in it which he 
interprets as phases of a complicated life-cycle of Spu ochaeta palhda He con- 
siders the first stage of this cycle to consist of an avisual form, which later 
develops into a homogeneous substance When stained red by Giemsa’s method, it 
becomes transformed into coccoid forms, and these eventually become transformed 
into accumulations of spirochetes P\ul R Cannon 


The Ba.cterial Flora or the Small Intestine in Pernicious Anemia Ida 
Light, Zentralbl f Baktenol 115 320, 1930 


The duodenal contents of eight patients with pernicious anemia, obtained 
through the duodenal tube, gave constantly positne cultures of Bacillus coli, 
Avhereas in normal persons the cultures were sterile The observations were posi- 
tive both in the stage of relapse and in the remission after liver therapy The 
observations in patients with acidity, catarrhal icterus, cholecystitis and chole- 
lithiasis are also given p Cannon 


On Dissociation or B Tiphosus by Cultivation in Ttphoid-Immune 
Serum G M Fraenrel and M W Stabnikowa, Ztschr f Immunitats- 
forsch u exper Therap 67 539, 1930 

In studying two strains of B typhosus, the authors found that under the 
influence of typhoid-immune serum, a succession of constant variants appear that 
differ in antigenic, biologic and cultural characteristics from the other strain 
Although these variants have as a basis many common characteristics, they 
show individual peculiarities in relation to the receptor apparatus and their ability 
to split carbohydrates One can 'ee the common characteristics between these 
variants and the paratyphoid group (agglutination by paratyphoid serums, the zone 
of acid agglutination and the splitting of dextrose by gas formation), but as a 
whole the corresponding characteristics of the variants are not absolutely those 
of B pal atvphosus and, m general, cannot be placed in any distinct species of the 
colon-tvphoid group Authors’ Summ^rt 


Immunology 

Reactions of Rabbits to Non-Hemol\tic Streptococci C L Derick, 
C H Hitchcock and Homer F Swift, J Exper Med 52 1, 1930 

The most satisfactory method thus far found for the induction and maintenance 
of a high degree of hypersensitiveness — “allergy,” “hyperergy” — against non- 
hemolytic streptococci consists in the repeated production of small focal lesions 
Nvith minimal doses of bacteria After a preliminary sensitizing period of about 
two weeks’ duration with either large initial, or small multiple daily inoculations, 
the later foci need be produced only at from seven to ten day intervals Chronicit> 
of low grade infection appears to be an important factor m the attainment of a 
high degree of hi persensitiveness Authors’ Summirt 

Unhinged Passive Immunity to Streptococcus Infection in Rabbits 
F P Gw and A R Clvrk, J Exper hied 52 95, 1930 

The experimental wmrk herein reported tends to justify our hypothesis recently 
expressed, that the common failure of antibacterial serums to combat active 
infections when passively transferred to a normal animal is due not so much to 
a lack of suitable or sufficient antibodies as to absence of cell preparation or 
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mobilization in the recipient In the case of experimental streptococcus empyema 
in the rabbit the course of the ordinarily fatal infection is in no wise affected by 
the transfer of the pleural fluid containing large numbers of mononuclear cells 
derived from an animal that is itself protected as a result of a nonspecific irritation 
The serum of a rabbit highly immunized against the streptococcus and containing 
antibodies for it produces relativelj slight effect in prcNcntion or cure In contrast 
to this the pleural exudate, cither acute (pol j morphonuclcar) or subacute (mono- 
nuclear), produced m an actuely iminunizcd animal does protect passively to a 
considerable degree In a similar fashion nomial exudate cells of cither t>pe in 
combination with the relatively ineffective antiserum give a high degree of protec- 
tion It remains for further analjsis to determine whether this form of passive 
immunity by antiserum enhanced bj the addition of cells depends on the vital 
properties of the cells transferred or on their stimulation to cell mobilization in 
tlie recipient And furthermore the extent to which this enhanced passive immunity 
mav be effective m cure, and whether the cute is applicable to local or to both local 


and generalized infection remain to be seen 


Authors’ Soviviarv 


Development or AcGLuriMNs vxd Protective Antibodies in R.\bbits, 
After Inhalation or Ivpe II Pnlumococci Ernest G Stillmvn, 
J Exper Med 52 225, 1930 

Following repeated inhalations of the degenerated nonvirulent “R” forms of 
tvpe II pneumococcus, no type-specific antibodies can be demonstrated in the 
serum of rabbits Following repeated inhalations of shghtlj virulent tjpc II 
(SAv) pneumococci, onlv protective antibodies can be demonstrated in the scrum 
of rabbits Following rcpc.atcd inhalations of virulent tvpe II (Sv) pneumococci, 
agglutinins and protective antibodies can be demonstrated m the scrum of rabbits 
Following repeated exposures of rabbits to inhalation ol pneumococci, tlie type- 
specific response, evidenced bj Ivpc-spccific protective antibodies and agglutinins, 
V'aries m direct proportion to the virulence of the culture used 

Authors Summalv 

A Tvpe Splcuic Slbstancl Disiinci from nn Spi cine CARBoiiVDRVfE 
IN Pneumococcus Ivpl I John F Endlrs, J Exper Med 52 235, 1930 

Evidence has been presented lor the existence of a substance distinct from the 
specific carbohj^drate m tlie autohtic products of pneumococcus tjpe I The 
substance reacts specificall} by precipitating homologous antiserum which either 
occurs naturally without antibodv against the specific carboh>drate or has been 
deprived of that antibody artificially In guinea-pigs passively sensitized with such 
antiserums the homologous autolv'sate containing the substance alone produces 
typical lethal anaphylactic shock In weakly alkaline solution the substance is 
destrojed b> boiling In wcaklj acid solution it resists a temperature of 100 C 
for at least one-hali hour Autoclaving for one hour at 15 pounds’ pressure in 
either acid or alkaline solution destroys its activity as precipitinogen The sub- 
stance IS resistant to peptic digestion The chemical nature and the possible 
identification of the substance as a haptcnc have been discussed 

Author’s Summvrv 

Resistance or Normal Human Beings to Recentlv Isolvted Pathogenic 
Pneumococci O H Robertson and M Agnes Cornwell, J ENper 
Med 52 267, 1930 

With a view to obtaining information as to the virulence of pneumococci for 
human beings, a studj' was made of the pneumococcidal action of normal human 
serum-leukocyte mixtures for freshly isolated strains of pathogenic pneumococci 
It was found that human beings as a group showed well marked pneumococcus- 
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destroying power in their blood for all types of organisms studied Individuals, 

however, exhibited wide variations in their reactions against the different types 

These ranged from marked killing effect for one type of pneumococcus to none or 

slight against another While reactions against different strains within the type 

often varied considerably, this difference was less, on the whole, than that between 

types An interpretation of these observations m the light of previous animal 

experiments m which actual determination of resistance to pneumococcus infection 

was made leads to the inference that human beings in general possess a considerable 

degree of natural immunity to all types of pneumococci but that individuals may 

be relatively susceptible to one or more t 5 pes and at the same time resistant to 

others , also that pathogenic strains of pneumococci vary much m their virulence 

for man . , 

Authors Summary 


Opsoxic and Bncteriotropix Action Max Strumia, Stuart Mudd, E B 
H Mudd, B Lucre and M McCutcheon, J Exper Med 52 299 and 313, 
1930 


Antiserums against several strains of acid-fast bacteria have been separated 
into their euglobuhn, pseudoglobuhn and albumin fractions The globulin fractions 
have been found to possess the essential properties of bactenotropic serums , thus 
they alter the bacterial surface properties, and, in quantitative correspondence, cause 
agglutination and phagocytosis , these several effects withstand washing of the 
sensitized bacteria , the effects are little if at all affected by inactivation of the 
antiserums before fractionation, the combination of antibody and antigen is sero- 
logically specific The conclusion is drawn that the contact of antigen with fresh 
homologous immune serum results in the deposit on the antigen surface of a 
substance or substances contained m the globulin fractions of the antiserum, as 
a consequence of this surface deposit leukocytes can spread on and engulf the 
antigen 


As a further test of the theory of tropin action proposed in the preceding paper, 
artificial surfaces have been prepared and ha\e been found to be phagocytized 
according to prediction from the theory Protein was adsorbed on collodion 
particles according to the technic of F S Jones These particles were then 
agglutinated and prepared for phagocytosis by the corresponding protein precipitin 
serums The precipitating, agglutinating, surface and tropin effects for each serum 
or serum globulin fraction haie been found to be in satisfactory quantitative 
correspondence All of these effects were serologically specific , all remained almost 
unaffected by inactnation of the immune serums for thirty minutes at 56 C or by 
washing of the particles after sensitization The surfaces of particles maximally 
sensitized by homologous rabbit immune serum or one of its globulin fractions 
have shown certain characteristic properties, i e , they were cohesive, had wetting 
properties characteristic for protein and were isoelectric at />h 5 5 to 5 8 The 
same set of properties was found for immune precipitate in the zone of maximal 
precipitation The same properties have also been found for maximally sensitized 
acid-fast bacteria, and for maximally sensitized sheep erythrocytes These results 
indicate, we believe, that precipitation, agglutination, the surface changes and 
increased phagocytosis are all consequences of one underlying phenomenon This 
phenomenon is the specific chemical combination with, and deposit on the surface 
of the antigen of antibody protein The several serologic reactions then follow 
as consequences of the properties of the sensitized surface and of the special 
environing conditions The ai tibody is contained in the globulin fractions of 
immune serum, and appears to be a globulin with physicochemical differences from 


normal serum globulin 


Authors’ Summaries 


Experiments on A.nvph\laxis to Azoproteins K Landsteiner and 
Philip Levine, J Exper Med 52 347, 1930 

Experiments with azoproteins containing stereochemical isomeric groups of 
d-tartanc acid and 1-tartaric acid showed well marked specificity of the anaphy- 
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lactic reaction to these antigens, in conformity with the results of precipitin tests 
Shock in these animals could be prevented by injection of azod 3 'c containing the 
specific groups This phenomenon is ascribed to a desensitization 

AbTiiORs’ Summary 


The Relation or Natural Humoilvl Antipneumococcal Immlmtt to the 
Inception or Lobar Pneumonia O H Robertson, Edward E 
Terrell, James B Graeser and M Agnes Cornweii, J Exper Med 
52 421, 1930 

A study of the pneumococcidal-promoting action of the scrum ot patients with 
lobar pneumonia, secured from four to fortj'-ciglit hours liter the onset of the 
disease, has revealed the fact that m the majority of instances the serum possessed 
the power to promote killing of the homologous pneumococcus, isolated in different 
instances from the lung, blood and sputum While in some instances this action 
was slight. 111 others it was piescnt to as great a degree as in iiornnl persons 
and persisted as long is forti -eight hours or nioic after the beginning of the 
disease The variations obsericd fioni case to case were not related to the extent 
of the pneumonic lesion or to the virulence of the scicral pneumococcus strains 
but appeared to depend on differences m mdnidual hunian beings m respect to 
the natural antipncumococcus properties of their blood and their reaction to the 
invading micro-oiganism A constant relationship was found to exist between 
the concentration of immune properties in the scrum and blood iinasion In the 
presence of a well marked pneumococcidal-proniotmg power pneumococci were not 
found 111 the blood sticani, and only when this properti was greath diminished 
or lost did blood invasion occur llic obsenatioiis, which arc supported b\ certain 
previous experimental obsenations, indicate that lobar pneumonia can occur m 
the presence of a normal circulating antipncumococcus defense mechanism From 
this it is inferred that before pneumococcus growth can be initiated theic must 
be present in the lung local changes of such nature as to proiidc conditions for 
the multiplication of pneumococci protected from the pncumococcidal action of 
the blood Suppositions as to the nature of these changes and the establishment 
of the pneumonic lesion arc discussed ^Authors’ Slmmirt 


Immuniti to Poliomtllitis in Mothers \nd thi Newborn \s Shown b\ 
THE Neutralization Test W Lloid Aicock and S D Krvmer, T 
Exper Med 52 457, 1930 

Neutralization tests for the aims of poliomjehtis on blood serum of urban 
mothers and their new-born infants showed that immunit\ was present in ten 
of tw'clve (83 per cent) infants and in ten of twehe (83 per cent) mothers, wnth 
a complete correspondence betw'een mother and infant These tests ixnnt to passive 
transmission of immunity from mother to infant Fre\ious tests on other children 
(from 1 to 5 years of age) indicate that immunitv in infants is transitorr Pre% ions 
observations concerning the extent of immunih m urban adults arc confirmed 
and extended The results of these tests are m accord with the age distribution 
of poliomj'ehtis and parallel con esponding obser\ations in diphtheria 

A.UTIIORS’ SUMMART 

SPEciric Precipitation and Mouse Protection in Ivpr I Antipneumo- 
coccus Sera Michael Heidelbercer, Ricii\rd H P Si\ and Forrest 
E Kendall, J Exper Med 52 477, 1930 

A rapid and simple method is given foi the approximate determination of 
the specifically precipitable protein m type I antipneumococcus serums It is 
shown that a close parallel exists betw'cen the specifically precipitable protein and 
the number of mouse protection units in a wade aaricty of type I antipncumococcus 
serums Owang to the consistent results obtained and the rapidit\, sunplicitv and 
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economy of the method, its use is proposed instead of the mouse protection test 
as a basis for the titration of standard serums and the comparison of others- 
with a standard A method is given for conveniently preparing highly purified. 


specific polysaccharide of t}"pe I pneumococcus 


Authors’ Summarv 


The Effect or Inflammatory Reactions on Tissue Immunity Franklin" 
M Hanger, J Exper Med 52 485, 1930 

Animals showing natural bacterial allergj' to filtrates of B lepisepticiim survive 
infection by this organism more frequently than weak reactors This increased 
resistance is manifested by better localization of infection Bacterial filtrates 
injected into skin twenty-four hours before infection exert a nonspecific protection 
of that area against the organism, even in susceptible animals The cells of this 
protected area seldom undergo necrosis when infected Severe injury of tissues 
either by chemicals or bj' an antigen-antibody reaction produces a loss of local 
resistance even m immune animals Mild injuries have the opposite effect It 
IS believed that in cases of severe injury, the affected areas undergo a segregation 
from the circulating antibodies When bacterial-immune serum is injected with 
a protein antigen into the skin of a sensitized animal, a local alteration occurs 
in which substances necessary for the effective action of the immune serum are 
destroyed A protective action is restored to the altered immune serum by addition 
of complement to the lesion It is felt that allergy is not the chief mechanism in 
cellular resistance to infection, however, data are advanced which suggest that 
allergy does not exert local protection by acceleration of the immune processes and 
by rendering the cells locally refractory to. further injury Chronic infection by a 
single strain of organism excites cellular reactivity to many strains of bacteria 
often unrelated biologicallj Hence a nonspecific mechanism for localizing infec- 
tions throughout the body may be induced Author’s Summary 


Serological Reactions in Pneumonia with a Non-Protein Somatic Frac- 
tion or Pneumococcus William S Tillett and Thomas Francis, Jr, 
J Exper Med 52 561, 1930 

Serums from persons acutely ill with lobar pneumonia possess the capacity to 
precipitate in high titer a nonprotein somatic fraction derived from pneumococei 
(fraction C) Following crisis the reaction is no longer demonstrable Serums 
obtained from cases of pneumococcus pneumonia during illness and convalescence 
have been tested for antibodies specificially reactive with three chemically distinct 
constituents of pneumococcus The results, when correlated with the course of 
disease, demonstrate differences in the occurrence of each qualitatively distinct 
antibody The precipitation of pneumococcus fraction C is not limited to the 
serums of persons ill with pneumococcus infection But in the few other cases 
available for comparative tests, definite reactions have been obtained only in 
streptococcus and staphylococcus infections and m acute rheumatic fever 

Authors’ Summary 

Cutaneous Reactions in Pneumonia Thomas Francis, Jr, and William: 
S Tillett, J Exper Med 52 573, 1930 

The majority of patients convalescent from pneumonia due to types I, H and III 
pneumococcus develop at the time of recovery circulating antibodies for the 
homologous type of organisms At the same time an immediate wheal and ery- 
thema reaction followed the intradermal injection of the homologous type-specific 
polysaccharide m 100 per cent of tvpe I patients, 58 8 per cent of type H patients- 
and 44 per cent of type HI patients In a group of eighteen patients repeatedly 
tested with the tvpe-specific poh saccharides, ten developed m the second or third 
veek of coni alescence circulating antibodies for one or more heterologous types. 
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In none of twenty-one control patients was this phenomenon observed It is sug- 
gested that the development of circulating antibodies for heterologous types of 
pneumococcus was associated with the previous intradcrmal injections of the type- 
specific polysaccharides Authors’ Summarv 


Immunological Studii s in Rllation to ihl Suprarenal Gland J 
Marmorsion-Gottesman, David Plria and jErmisoN Vorzimer, 
J Exper Med 52 587, 1930 

Bilateral suprarenalectomy m rats lowers the resistance to a subsequent infection 
with T Iczvisi Almost 70 pei cent of these rats die within an a\eragc period of 
5 8 days after infection The multiplication of the parasites in the circulating 
stream is not more considerable than in rats prc\iousIy normal, nor is the duration 
of the disease m the surviving rats any longer than m the normal group Bilateral 
suprarcnalectomv does not prevent the formation of immune substances to the 
parasites but appears to lower the natural resistance ol the rat to the toxic effects 
of the protozoan infection Ihe acquired immunity to / hiifisx of normal rats as 
a result of infection is not broken down bj subsequent suiirarcnalcctomj Unilateral 
nephrectomi does not aflect the course of a subsequent infection with 7 Icivtsi 

Authors’ Summ\r\ 

The Complement Fixmion Jist in Riiviion ro the Gonococcls \nd 
Allied Orcvmsms John O Oliaer, T II\g 29 259, 1929 

Under experimental conditions, in ’ rabbits, <i considcralilc degree oi cross- 
fixation betw'cen Mtci ococctiz catan halts antiserums and gonococcal extracts occurs 
in complement-fixation tests The degree of cross-fixation under these experimental 
conditions is also w'cll marked with aberrant forms of M calanhahs bearing a 
close resemblance to the more typical organisms, but is slight with those organ- 
isms showing considerable varntion from the t 3 i)ical strains Similar experiments 
carried out with patients arc less successful in producing such cross-fixation, 
probably ow'ing to the limitation of dosage and the method of administration 
imposed Naturallj occurring infections w'lth M catan holts and aberrant forms 
of the organism introduce a danger of cross-fixation m gonococcal complement- 
fixation tests Such results appear, howcAcr, to be the exception rather than the 
rule in such infections Scrums giving strongh positue reactions to the Wasser- 
mann test do not tend to react to the gonococcal complement-fixation test in the 
absence of a history or of signs of the disease, and no danger of falscK positive 
reactions arises as a result of preparing gonococcal extracts from patients suffering 
from syphilis in the secondarj^ stage m addition to gonorrhea 

Author’s Summara 

The Toxicita or Human Serum for the Glint \-Pig Susan G Ramsdeil 
and I Davidsoiin, J Immunol 18 473, 1930 

When normal horse serum was used in large amounts as an antigen in the 
human being, the phenomenon of a toxicitj of the serum of such treated persons 
for the gumea-pig w'as found to occur more regularly and to continue for a longer 
period of time than had been showm to be the case m our former experiments wath 
serums of persons treated with various immune serums This increase is 
attributed to the relatively large amounts of serum with Avlnch the patients were 
treated Certain cases were found in w’hich the serum taken at a pretreatment 
bleeding contained the factor for toxicity This w'as usually, but not ahvays, 
accompanied with a higher tlian normal (heterophil) agglutinin titer for sheep red 
cells Such serums tended to become more toxic subsequent to treatment of the 
patient along with an increase of the agglutinin and hemolvsm titers When the 
serums of a group of senoush ill patients A\ere tested, the phenomenon of toxicitv 
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was found with considerable frequency, especially in those suffering from syphilis 

and acute infectious processes In 50 per cent of the serums of the last, the 

toxicity was correlated with the presence in the serum of heterophil antibody 

(sheep cell agglutinin m a titer above that normally found) It is evident that 

the toxicity of human serum for the guinea-pig must be ascribed to two or more 

different factors m the serum one of these its content in heterophil antibody, 

the other as 3 'et undetermined « > n 

Authors Summary 


Quantitative Relations in Agglutination and Precipitation Hans 
Zinsser, J Immunol 18 483, 1930 

Zinsser would explain whv agglutinating serum can be active m \ery much 
higher dilution than precipitating serum by assuming that in each case tne anti- 
serum must coat with its globulin the surfaces of the antigenic particles Now 
the total surface of antigenic pai tides concerned in the precipitation test is 
estimated to be at least 10,000 times greater than the surface of the bacteria 
concerned m agglutination, and consequently a given serum might be diluted 
10,000 times higher without losing its agglutinating power than could be done 
before it loses its power of precipitating colloidal antigenic particles This explana- 
tion would eliminate objections to the Unitarian conception of antibodies based on 
the fact that agglutinating serum can be diluted many more times without losing 
its agglutinating effect while its precipitating effect ceases on comparatively slight 
dilution 


Blood Group Distribution Among Polanesians Cl\ra Nigg, J Immunol 
19 93, 1930 

The incidence of the four blood groups among 413 full-blooded Hawaiians was 
found to be as follows group O, 36 5 per cent , group A, 60 8 per cent , group B, 
2 2 per cent , group AB, 0 5 per cent The A agglutinogen was found in 100 per 
cent of the 237 group A Hawaiian bloods examined for this factor This incidence 
IS in contrast to 80 per cent found m the white race Author’s Summara 


Use or Broth Culture Filtrates in Anaphalaxis Experiments John Y 
Sugg and James M Neill, J Immunol 19 145, 1930 

Experiments Avere made on two questions First, the primanlv toxic 
(anaphjdactoid) action was studied by intravenous injection of normal guinea-pigs 
with formaldehyzed and unformaldehyzed filtrates of diphtheria and other bacilli 
and with the nonbactenal constituents of the filtrates (unmoculated broth, solutions 
of phenol and of formaldehjde) The possib!ht 3 of sensitization to the nonbactenal 
constituents during immunization w'lth the filtrates was studied by intravenous tests 
on animals previously given repeated subcutaneous injections of formaldehyde solu- 
tion or of formaldehyzed broth With diphtheria filtrates, neither the primary 
toxicity nor the possibility of sensitization to the broth constituents, introduced 
significant complications m their use as material for active sensitization and for 
subsequent intravenous tests The adaptability of broth culture filtrates of other 
bacteria to anaphylaxis experiments wmuld depend on the quantitatne effectiveness 
of the antigens they liberate into their culture fluids Authors’ Summary 


Renaissance of Pre-Ehrlich Immunologa W H Manw^aring, J Immunol 
19 155, 1930 

There is convincing evidence that injected antigens undergo a series of chemical 
“hj'bridizations” in animal tissues, and suggestive evidence that the resulting 
antigen-tissue “hybrids” become semipermanentlv “symbiotic” with these tissues, 
both terms, of course, being used metaphorical I j Whether or not these “symbiotic 
lubrids” are to be regarded as partially homologized antigens, as specificalh 
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alienated somatic proteins or as antigen-somatic-protem conjugates cannot be 
predicted from present biochemical knowledge There is convincing evidence that 
some of these antigen-tissue “hybrids” have properties simulating those of specific 
antibodies, but no proof thus far that they are identical with these antibodies- 
There is, however, no e\idence at the present tune that there is anj other 
physiologic method of specific antibody formation Author’s Summar\ 

0^ THE Nature or the TurRMORRLcii>iT]\s Dino D N\i, J Immunol 19. 
255, 1930 

The agglutinogen of Joos, the thermostable precipitinogen of Ascoli, the residue 
antigens of Zinsser and the carbohjdratc material of the American observers maj 
be representatn es of a single class of antigens Iheir serologic reactions are 
parallel and their common characteristic is heat stabilitj On tliese grounds it is 
possible that the carbolndrate natuie of the soluble specific substance of die 
American obser^ers may also exist in the antigens of Ascoh, Joos and Zinsser 
Indeed, this idea is supported bj the recent experiments of Schockaert He found 
that the thermostable antigen in\ol\ed in the Ascoh reaction with anthrax bacilli, 
whether pure cultures of the micro-organism or organs of anthrax-infected animals 
are employed, is a polysaccharide similar to that of the soluble specific substance 
of pneumococci, or of other bacteria AeniOR’s SuMMua 

'Vrtigens from Cultlres or Trlpoxema P\leidem Auclstus B W\ds- 

woRTii, Jlaxxe E VAX Amstei and M\RG\RrT \\ P.righ\m, J Immunol. 

19 289, 1930 

One strain of Spiiocitacia j>alhduin s\as used for this stud\ B% die aqueous- 
extraction of the organisms, antigenic substances vere obtained vhich reacted 
with scrums of rabbits immunired with the homologous strain, but not with 
syphilitic rabbit or human scrums Cholesterol added to xarious extracts of the 
organisms did not increase their scnsiti\it\, and alcoholic extracts were anti- 
complementary The antigenic substances obtamed bN aqueous extraction of the 
organisms appear to diflfcr from those obtained by alcoholic extraction Sub- 
stances that reacted with rabbit immune scrum and rabbit and human sjphilitic 
serums w'ere found in alcoholic cxtr.icts of the culture medium, and similar cxtracts- 
of mediums containing the spirochete were more actnc Cultures of spirochetes 
produced complement-fixing substances like those obtained b^ aqueous extracts of 
spirochetes free from medium -j- -n^r 


CoMPLEMrx r AXD Opsomx j Gordon,! Immunol 19 303, 1930 

Congo red and similar dves prevent the bactericidal and hcmolvtic (complement) 
activities of normal scrum A scrum the complement of which has been inactivated 
by certain concentrations of congo red is still able to exert its opsonic actnitj 

A.utiior’s SuMAIARa 

On the Production or Ivphoid Aggeutimx's C A Bthrexs and C H. 

Keipper, j Immunol 19 321, 1930 

Frequency of injections plays a major role m tjphoid agglutinin production A 
close relationship exists betw'cen the intcr\al of injections and the dose cmplo 3 ed. 
Total amounts of agglutinogen injected ha^c but little direct influence, however, 
some indirect influences arc apparent The axiom of frequent stimulation of the 
body cells of the animal by the use of small doses of agglutinogen and by larger 
doses as the intervals between inoculations arc increased is emphasized Tj’phoid 
agglutinins with greatest potencies arc produced by injecting 0 1 cc frequentlj 
1 cc less frequently and 5 cc still less often Typhoid agglutinins wuth high titers 
are possible with any of the three doses studied, the highest, how'CAer, follow^ the 
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employment of the largest dose Typhoid agglutinins of equal potencies are 
elaborated irrespective of dosage, when inoculations are made every third day 
Increasing the dose with each subsequent injection results m agglutinins with much 
Jiigher titers tlian when the reverse is true Nonspecific agglutinin formation is 
negligible Physical deterioration of the rabbits shows its effect on agglutinin 
production Comparable results are obtained with various agglutinogens, pre- 
cipitinogens and lysinogens Authors’ Summary 

Is Immunity to Scarlet Fever a Factor in Puerperal Sepsis^ Leland 
W Parr, J Prev Med 4 105, 1930 

A very favorable puerperal morbidity rate (9 33 per cent) was observed in 
a study of more than 1,000 deliveries in the hospital of the American University 
of Beirut, Syria, a region of high scarlet fever immunity The question is raised 
as to the possibility of this favorable rate being due to a group immunity within 
the streptococcus group Author’s Summary 


The Resistance to Poliomyelitis of Animals Previously Inoculated 
with Heated Virus Howard J Shaughnessy, Paul H Harmon and 
Francis B Gordon, J Prev Aled 4 157, 1930 

Monkeys that had received single intracerebral inoculations of poliomyelitis 
virus heated at from 42 5 to 55 C for from five to sixty minutes failed in most 
instances to show an appreciable degree of immunity to subsequent inoculation 
with active virus There are, however, indications that those monkeys that had 
received the virus heated at 45 or 50 C were relatively immune Attempts to 
immunize monkeys with repeated inoculations of virus did not prevent paralysis, 
ibut on the contrary seemed to heighten predisposition Apparently, however, the 
<case-fatahty rate was lowered Authors’ Summary 

Immunitv to Infantile Paraltsis W Lloid Aycock and S D Kramer, 
J Prev Med 4 189, 201, 1930 

Additional observations are recorded concerning immunity to poliomyelitis as 
indicated by the neutralization of the virus by the blood serum of persons who 
liad had an attack of the disease, monkeys that had passed through the experi- 
anental disease, monkeys immunized with the virus, normal monkeys and normal 
liersons of different ages from urban and rural populations These tests in normal 
individuals are in conformity with extended previous observations that a wide- 
spread immunity to poliomyelitis exists among individuals not known to have had 
the disease Additional evidence is afforded that this immunity originates m 
•exposure to the virus and, from the extent to which it occurs and the order in 
which it develops, that the virus spreads by contact of person with person 

Serums of twenty-one adults from Atlanta, Georgia, having no history of polio- 
-myelitis, unquestionably neutralized poliomyelitis virus m eighteen instances, and 
iailed to neutralize it in two instances, the results with the other serum were not 
•clearcut, but apparently this serum should be counted as having neutralizing power 
These tests indicate that immunity to poliomyelitis is equally extensive in warmer 
:and cooler climates, and therefore suggest that the extent of the distribution of 
the virus m warmer climates is equal to that m cooler climates 

Authors’ Summary 

The Relative Insusceptibility of Young Rabbits to Streptococcal 
Toxin H J Parish and C C Okell, J Path & Bact 33 527, 1930 

When small rabbits (from 0 33 to 1 Kg ) and large rabbits (2 Kg ) are gi\ en 
intravenous injections vith suitable doses of broth cultures of scarlet fever strepto- 
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COCCI or scarlet fever toxin, the small rabbits survn e for significantlj' longer periods 
The relative insusceptibility of small rabbits to streptococcal toxin is paralleled to 
some extent by the observations of Cooke and others on the Dick test in young 
children The susceptibility of small rabbits could not be increased by artificial 


sensitization 


Aotiiors’ Summary 


Phagocytosis by Bromciiiau Epithelium in the Lungs or AIice E S 
Duthie, J Path & Bact 33 547, 1930 

Phagocytosis of red blood cells m the bronchi of the lung has been described in 
a case of extreme passive congestion in a mouse following irradiation The 
phagocytic cells ha\e been identified bv their morphologic and tinctorial appear- 
ance, as well as bj the compensator} hjperplasia in the surrounding epithelium, as 
being of epithelial origin Bronchial dust cells ha\c been studied in healthy mice 
and a multiplication m their number followed on the inhalation of carbon particles 
From the eMdence it is considered tint these are also of epithelial origin 

Author’s SuMMAiui 

Exierimextm Streptococcal Imectiox \xd Immumt\ A W Dom'xie, 
J Path & Bact 33 563, 1930 

Lesions in rabbits injected with Ining cultures of Dick and Dochcz strains of 
scarlatinal streptococci were similar to those produced bj toxin of the Dochez 
strain except for the localization of organisms in joints and muscles, and anemia 
and hemolysis m animals injected wnth Ining culture The course ot infection 
following intravenous injection of streptococci is described, and the cficct of age 
and the Mrulence of the injected culture noted Intradermal injection of the 
moderatclj Mrulent Dochez str.iin in fatal cases caused onlj a slight local reaction, 
and invasion of the blood stream was rare In a highlj \irulcnt erysipelas strain 
the lesions were more extensue, and the blood stream a\as iiuadcd some time 
before death 

Rabbits immuni/cd wath Dochez strain toxin were protected against death from 
the injection of the culture of this strain Ihe Dick scarlatinal strain acted 
similarl}', and there was no evidence of protection against heterologous strains 
Immunization with heat-killcd cultures jielded no protection No antitoxin oi 
protection for mice was found in the scrums of animals immunized with toxin 
or hcat-killed cultures The immum/ation with a toxin of a variilcnt strain gives 
no protection for the homologous or heterologous strains, but gives some pro- 
tection against less virulent strains 

Filtrates of stiains of high and low virulence show no difference as judged bv 
skin tests Rabbits repeatedly jiijcctcd with killed cocci of the virulent erysipelas 
strain gave protection against the homologous strain but not against the moderatclv 
virulent Dochez strain Ihc scrums of these animals protected mice against 
homologous, but not heterologous, strains 

It would seem that with the highly toxigenic, model atel} virulent scarlatinal 
strains used, the action is antitoxic rather than antibacterial, with highly virulent 
strains, however, effective immunity would appear to be antibacterial ratlier than 
antitoxic, and type specific Authors’ Summary 

Bacteriophage Activity and the Antigenic Structure oe Bacteria 
F M Burnet, J Path & Bact 33 647, 1930 

Lysis by bacteriophage requires a preliminary adsorption of the phage particles 
to the bacterial surface Evidence has been given to show that the adsorption is 
highly specific and that the nature of the bacterial surface in respect of this adsorp- 
tive power is the chief factor determining whether the organism will be lysed 
by a given phage The bacterial surface constituents responsible for tlie specific 



ABSTRACIS FROM CURRENT LITERATURE 


155 


adsorption of phage are not destrojed by heating to 100 C and show a striking 
but incomplete parallelism m their functional aspects with the heat-stable agglu- 
tinogens Organisms with similar heat-stable antigens despite wide differences m 
other respects show similar reactions toward bacteriophage and when the normal 
heat-stable antigen is replaced by anotlier m the S-R transformation, a striking 
change m behavior toward phage occurs On this evidence the hypothesis was put 
forward that bacteriophages and stabilotropic agglutinins were both specifically 
adsorbed to the same surface elements of bacteria Further work showed that 
tins hypothesis was inadequate to account for two groups of facts that some phage- 
resistant variants may show no serologic change and that serologically identical 
rough strains often show differences in phage reactions which can be related to 
the differing phage reactions of their smooth strains of origin From a detailed 
study of the phage reactions and antigenic structure of various derivatives of 
three bacterial species, B sangutnat mm as a typical Salmonella, the Flexner type 
of dysentery bacilli and a white staphylococcus, an attempt is made to represent 
diagrammatically the constitution of the surface elements involved m the two types 
of function The connection between the two functions is so intimate that one is 
justified in assuming that a single unit is responsible for both In the Salmonella 
group this unit must be of considerable complexity to allow for the “unmasking” 
effect which is characteristic both of serologic and of phage reactions, when the 
S-R change takes place The conditions m the particular staphylococcus studied 
seem to represent a simpler form of mosaic antigenic structure 

Author’s Summary 

Observations on the Variants of B Subtilis and Their Relation to 
THE Somatic and Flagellar Antigens N C Graham, J Path & Bact 
33 665, 1930 

Four variants of B subtilts (two motile and two, as a rule, nonmotile) have 
been obtained by selecting colonies on agai of different appearance I and III 
form smooth, round, shiny colonies with regular margins, II forms “medusa-head” 
colonies and IV slightly irregular colonies with uneven surface and a somewhat 
granular texture None of these variants has the distinctive characters of the 
R variants of B typhosus, paiatyphosus, etc All four variants have the same 
heat-stable (100 C ) somatic antigen for which corresponding somatic agglutinins 
can be obtained Only one somatic antigen has been demonstrated m the four 
variants of the three strains which have been examined m detail Variants I and 
II are motile and contain, m addition, a heat-labile (100 C) H or flagellar antigen 
and agglutinate with appropriate H agglutinins m a characteristic flocculent 
manner The H antigen is the same for both motile variants Variants with 
“medusa-head” colonies occur independently of any serologic or antigenic change 
The nonmotile variants III and IV are coherent and viscous They correspond 
when completely nonmotile to the O variant of Weil and Felix The I and III 
variants consist of short bacilli In IV the bacilli are perhaps somewhat longer 
than m I and III Variant II, which forms “medusa-head” colonies, consists 
chiefly of very long rods, threads and chains Of seven strains examined, only 
three agglutinated with the serums made from one of them, the remaining four 
did not appear to ha\e any common antigen with those used to make serums 

Author’s Summary 

The Action of Certain Dves on the Bactericidal Activity of Normal 
Serum and on Haemolytic Complement J Gordon, J Path & Bact 
33 689, 1930 

The action of congo red m interfering with complement activity is not due to 
its adsorption to the red cell The inhibitory effect of congo red on complement 
can be removed by adding adsorbing agents, e g, charcoal, heated serum, serum 
albumin or serum globulin The congo red is adsorbed on the complement and 

most probablv on the serum protein . , ^ 

Author’s Summary 
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Transmission or Maternal Immunity J H Mason, T Dalling and W S 
Gordon, J Path & Pact 33 783, 1930 

In sheep, beef, dog and horse no evidence of placental transmission of antitoxin 
was obtained 


The Virulence Types or Streptococci and Iiieir Immunologic Relv- 
TioNsniPS H Dold and II R Muiiiu, Zentralbl f Baktcriol 114 275, 
1929 , 


The authors retested by intracutaneous injections into rabbits the \irulence 
of strains of streptococci avlnch had previously been classified in three grades of 
virulence on the basis of similar tests several months before Thev noted a 
marked tendency for the organisms to maintain their tv pc virulence Furthermore, 
immumration against a lethal dose of the most virulent tjpc was possible not only 
with the same strain but also with strains from the two less virulent tjpes, thus 
indicating the lack of any marked difference in antigenic properties of strains 
of various degrees of virulence Pvul R Cannon 


Relationship Between Herpes and Vacciniv Immlnitv E Gildemeister 
and Paui Hii gers, Zentr ilhl f Baktcriol 114 314, 1929 

Further experiments tend to confirm the earlier ones of Gildemeister and 
Her7beig concerning the immunologic rclationslnps between herpes and vaccinia 
In a considerable percentage of experimental animals, vaccinia immumtv exerts a 
protective cflcct against a herpes infection and herpes imnnmitj exerts a similar 
■effect against vaccinia infection This protective eftcct is not cspeciallv high, but 
nevertheless is dcfinitcl} present Pvti R C\nnon 


T-Er\thuocvils and T-Agglltinins C Hviivllr, Ztschr f Imnuinitats- 
forsch u exper Thcrap 67 15, 1930 

In 1927, Thomsen showed that under ccitain circumst inces Iniman red cells 
undergo such changes that they arc agglutinated by human scrum of all groups 
Subsequently it was found that this change mav be caused m various icd cells 
hy certain bacteria and tlicir culture filtrates The red cells arc said to acquire 
a new receptor, “T,” corresponding to which “ 1 -agglutinins” exist m human 
and certain other normal scrums Ilallaucr has succeeded in iminunizmg rabbits 
and guinea-pigs w'lth T-erj throcj tes The newb produced T-agglutmms are 
specific so far as they arc absorbed onlj bv 1-crvthrocjtes 

A Common Antigen in Human Red Cei i s vnd in Shigv's Bvciills M 
Eisler, Ztschr f Immumtatsforsch u exper Therap 67 38, 1930 

The serum of a goat immunircd with Shiga bacilli agglutinated human red cells 
of all groups and vaiious strains of Shiga bacilli absorbed from immune goat 
serum the agglutinin for the bacilli as well as the agglutinin for red cells Ihe 
red cells, however, removed only the hemagglutinin 

The Ineluence oi Antir^vbic Inoculveions on Experimental Tuberculosis 
IN Guinea-Pigs M P Glusman and J I Golden berg, Ztschr f 
Immunitatsforsch u exper Iherap 67 187, 1930 

Antirabic inoculations do not accelerate the course of tuberculosis, and immunity 
•to rabies develops as usual in tuberculous guinea-pigs 

The Antigenic Properties or Bacteriophage T Yosiiizlvii, K N vgase 
and S Hosoya, Japanese J Exper Med 8 215, 1930 

Using a new method of purification, the bacteriophage 3 aelded none of the 
color reactions for proteins and it contained onlv an extremely small amount of 
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nitrogen The purified phage had as high a lytic power as the nonpurified No 
difference could be found in the antigenic qualities of the purified and the unpurified 
phage The purified phage does not act as a anaphj lactogen or precipitinogen in 
its immune serum The hypothesis that phage is a chemical, nonprotem substance 
IS upheld 


Tumors 

PrIMARI StMPATHICOBLASTOMA OF THE SkIN OF THE ThIGH ViCTOR C 

Jacobsen and Kiyoshi Hosoi, Am J Path 6 427, 1930 

A case of sympathicoblastoma, primarj^ m the skin or subcutaneum of the thigh 
of an infant, aged 9 months, is here reported There was a recurrence m the 
same location within sin months So far as we have been able to determine, this 
is the only instance of a sympathicoblastoma occurring in such an unusual location 
At the present writing, almost two years after the removal of the recurrent tumor, 
the child IS v igorous, robust and apparently normal m every respect 

Authors’ Summarv 

The Significance of the Muscular “Stroma’ or Argentaffin Tumors 

(Carcinoids) P Masson, A.m J Path 6 499, 1930 

Originating m the nerves of the mucosa, previously hypertrophied, carcinoids 
penetrate the myenteric plexuses progressively without destroying them and with- 
out provoking tlieir hyperplasia They merit the name of neurocarcinoid Invasion 
of the connective tissue and of the lymphatics is secondary Connective tissue 
infiltrated by carcinoids does not originate muscle fibers On the contrary, when 
the nerves are invaded by carcinoids, the corresponding muscle coats undergo 
hyperplasia restricted to the territory of the infected nerve The muscle fibers 
formed m the interstices of carcinoids, then, are not an integral part of these 
tumois, they result from proliferation of preexisting muscles provoked by the 
presence of argentaffin cells in their nerves This myogenic action of the argentaffin 
cells seems due to a product of limited diffusibility secreted by the cells into 
the nerves (neurocrinia) As a working hypothesis, one may suppose that the 
normal argentaffin cells of the intestinal mucosa function like the cells of carcinoids, 
and that their secretion poured into the plexus of the mucosa plays a role in the 
functioning of the muscularis mucosae Author’s Summvrv 

Divgnosis of Intracranial Iumors by Supravital Technique Louise 

Eisenhardt and Harvey Cushing, Am J Path 6 541, 1930 

The supravital technic has been adopted as the most fav^ored routine method 
ot diagnosing and classif 3 nng tumors of the central nerv’-ous system, it being of 
particular value in the cytologic differentiation of the various types of gliomas Not 
only can an immediate diagnosis be given to the surgeon so that he may learn 
to associate the microscopic type ^f the lesion with its gross appearance at the 
operating table, but a permanent piotographic record of the fresh preparations 
can be made for comparison with the permanent section of the fixed tissue The 
supravital method makes it possible for the examiner to see the cells with their 
cvtoplasm and processes intact and gives pictures which are vvhollv unfamiliar 
to those w’ho have onh studied these cells in fixed sect’ons 

Authors’ Summarv 

Sreletvl Metvstvses in Carcinoma of the Thvroid Isaac Llvin Am 

J Path 6 563, 1930 

Three cases of metastases in the skeleton secondarv to carcinoma of the th 3 roid 
are reported In all three cases the clinical svmptom complex as well as the 
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evident pathologj was caused by tumors in the bone While the primary tumor 
in tlie thyroid was insignificant, pathologically as well as clinicallv, compared 
with the condition in the skeleton, as a result in all three cases, the primary 
condition w'as overlooked Whene\er a diagnosis of malignant tumor in the 

skeleton, single or multiple, is made, a search must he undertaken for a primarj 

malignant tumor elsew’here before the diagnosis of a primary malignant tumor 

m the skeleton can be made In such a search foi a primary malignant tumor, 

in a female, next to the breast, the thiroid must be thought of, and m a male, 
next to the prostate, the tlnroid must be considered as the most probable seat 
of a primary tumor Such a diagnostic analysis is of importance not onh from 
the theoretical but aho from tlie practical clinical standpoint 

Author’s Summvri 

Biopsy aa Nlidle Puxcturi and Aspiration II E Martin and E B 
Ellis, Ann Siirg 92 169, 1930 

Aspiration of tumoi masses through an 18 gage needle In a saringe aaoids 
dissemination of tissue, hemorrhage, infection and scars in MSiblc areas This 
method has led to a correct diagnosis m 60 per cent of sixt\-five cases examined 
These included tissues obtained from the neck, antrum, lungs, breast and bone*- 
The method of preparing the specimen for immediate and p.iraflm section is aho 

IvicnvRD A Liimndmil 

Malignant Iumors \nd Iheir Mn \sr\sns 1 E McWhortlr and \ \\ 
Clond, Ann Surg 92 434, 1930 

This article represents a summare of 865 autopsies at Belles uc Hospital of 
New York, on malignant tumors, which comprised 6 per cent ot 13,500 necropsiC'-, 
covering a period of twentj -three years The location of the primarj tumor and 
the occurrence of regional and distal metastascs arc tabulated and discussed 

RicnsRD \ LirsixDvni 

Failure or Spi lpx prom Tumor-Blaring A.mmals to PRonucr Tlmoks 
W H WoGLOM, J Cancer Research 13 305, 1929 

Experiments were reported In some Gciman obsersers, m which the injection 
of an emulsified spleen from tumor-bcanng rats into normal rats was sometimes 
followed by the appearance of a tumor in the hcalthv rodents The experiments 
if confirmed, are of interest m that they would dcstroi the established conception 
that cancer can be transmitted onU In eirlue of its cellular elements 

In a series of experiments, which he describes m detail, Woglom could not 
corroborate the obscreations of the continental worker He is w'ondcring whether 
the splenic tissue from the tumor-bcanng rats used m Germanv did not contain 
metastases at the time of transplantation p 


Spontaneous MAMM\Rt Cancer in Mice Miii\kd C Marsh T Cancel 
Research 13 313, 1929 

Marsh studied tw'o lines or strains of albino mice which spontaneousK dc\elop 
cancer of the breast One strain jields the tumor in about 90 per cent and the 
other in about 55 per cent of the breeding females These strains show’ed by mere 
inspection convincing eiidence of hereditv m various characters, including the 
disease cancer Crosses of these strains w'lth wild mice show'ed for cancer incon- 
clusive eiidence of simple mendelian inheritance w'lth dominance 

In general. Marsh is of the opinion that the origin of tumors in mice is con- 
trolled by heredity and is affected as well by many environmental factors, some 
of w'hich are little knowm or commensurable This tends to obscure the genetic 
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interpretation It is probable that the expression of the tumor in heterozj gotes is 
variable, and mendehan dominance or recessiveness is not sharply defined 

B M Fried 

The Action of Certain Dyestuffs on the Growth or Tr\nspl\nt\ble 
Tumors K Sugiura and S R Benedict, J Cancer Research 13 340, 
1929 

Following the early experiments of Wassermann and his associates to the effect 
that by injecting a solution of selenium-eosin into the blood stream of cancerous 
mice the eosin would carry colloidal selenium into the tumors, numerous workers 
attempted to treat cancer-bearing animals with dyes The results obtained were 
contradictory, or negative Sugiura and Benedict studied the influence of a pre- 
liminary treatment in vitro of certain djestuffs on the subsequent growth of 
malignant neoplasms m rats and chickens Foi their elaborate experiments tliey 
found that malachite green possessed the greatest destructive action on the tumors 
studied and congo red the least, while methylene blue (methylthionme chloride, 
U S P ) and gentian violet were intermediate in action The harmful action of 
the dyestuffs is at least partially due to the selective staining reactions, i e , 
the adsorption of dye by proteins of tumor elements, and to the effect of the 
hydrogen ion concentration of the dye solutions g 

On the Failure in Heteroplastic Transpl\ntation of Humvn Mammarv 
Carcinomas Into the Brains of Rats John J Morton, J Cancer 
Research 13 359, 1929 

Morton attempted to transplant human mammary cancer into the brains of 
albino rats Two hundred rats and twenty different human breasts with actively 
growing cancer were used m the experiments In no instance did a tumor develop 
in the brains of the rodents The inoculated neoplastic tissue was found to be 
transformed into hyalmized connective tissue g 


The Carcinogenic Activity of Tar in Various Dilutions W H Woglom 
and L Herly, J Cancer Research 13 367, 1929 

The authors attempted to induce cancer m mice by painting their backs wnth 
various dilutions of tar m glycerin They found that a dilution down to 25 
per cent neither retards the appearance of malignant tumors nor diminishes the 
number induced However, the mortality of the experimental animal is about 
50 per cent low^er wdien the diluted tar is used g 


Spontaneous Tumors or the Rat F D Bullock and M R Curtis, J 
Cancer Research 14 1, 1930 

Within a period of ten years, in a colony of about 10,000 rats, the authors 
have found 2,450 rats each bearing 1 or more cysticercus tumors and 489 rats 
with tumors w^hich arose independently of the direct stimulation of the parasite 
Sarcoma w'as by far the most common form of malignant new growdh There 
were 63 carcinomas, 35 of which w'ere of the squamous cell type, involving the slcin 
in 24 rats, the uterus in 10 and the lung in 1 Ihere also w'ere mixed tumors 
and rare tumors, such as chondrorhabdomyosarcoma and ostochondrosarcoma 

The superficial tumors rarely metastasized, but the more deeply seated tumors 
not infrequently formed metastases 

Of 212 benign tumors, 87 originated in the mammarj^ gland in contrast to 
the low incidence of cancer of the breast Se\ entj -four tumors arose in the thvmus 
and of these 68 w'ere benign 

A .11 interesting trait of the rat neoplasms was the comparatnelj frequent occur- 
rence of a malignant transformation of the fibrous tissue elements in the benign 
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fibrous and fibro-cpithelial tumors and also in the malignant epithelial tumors 
Ihe occurrence of primar\ multiple tumors ^\as also not as rare as one finds 
m the literature There were verv few primarj pulmonary tumors 

B !M Fried 

Uramem-Tiiorium Con oid in th! Trlvtment oi Carcinoma G T Pack 
and r Stewart, J Cancer Research 14 152, 1930 

The authors treated eight patients with intravenous injections of uranium- 
thorium after the nnnncr recommended bj liockms There was no evidence of 
improvement following the treatment In two patients the chemical was found 
deposited in the KupfTer cells ind in the reticulo-cndothchal cells ol the spleen 
In these cases the desiccated livers and spleens were radioactive, whereas the 
desiccated tumor tissues showed no cvulencc of radioaetivitv B Jvl Fried 


Tin A.ee \nd Sin Distrirdtion vnd Incidence oi ISiEoi’i astic Disease 
\T riiE All morial IIospitai , New York Citv G T Pvck and R G 
LeFevre, J Cancer Research 14 167, 1930 

Of 19,129 tumors studied at the Alemorial Hospital, New York, within a period 
of twelve vears, 16,565 were malignant Of these 89 6 jicr cent were cpithclnl 
and 10 4 per cent of connective tissue origin (sarcomas) The average age of 
patients with carcinoma was 53 9 vears, and of those with sarcoma, 38 2 jears 
Tumors of the brain were uncommon in old people Fifty per cent of the gliomas 
were m subjects voungcr than 25 vears The average age of persons with Ewing’s 
tumor was 22 vears Afultiplc invclonia occurred in patients of about 42 jears 
Cancer of the ahmentarv tract was four times as frequent in men as in women 
Cancers of carlv life, as m the breast, stomach, tongue and rectum, jirogrcss more 
rapidly, disseminate more frcqucntlv and recur more often after removal than do 
their congeners of adult life Radiosensitiv ilv is •! properlv found frcqucntlv in 
the malignant neoplasms of voiilli 

This article, which occupies practicallv the entire number of the Journal o{ 
Cancel Racaich, abounds m tables and figures It is onlv partialh abstracted 

B M Frii d 


1 HE Bi ODD CiiEviiSTRv OI III NS Bi VRiNG Robs Sarcom \ No 1 j H ROE 
and Helen AI Dver, J Cancer Research 14 301, 1930 

Twelve hens bearing Rous sarcoma no 1 showed no change in the nonprotein 
nitrogen, uric acid, creatinine, chlorides, cholesterol, scrum calcium and inorganic 
phosphorous, hemoglobin and bilirubin of the blood 1 he analv scs were performed 
at times varjmg from eighteen dajs before death to the claj of death The blood 
sugar of the sarcomatous hens was found to be elevated Thcic was a questionable 
lowering of the carbon diONidc combining power of the blood of tlie tumor-bearing 

B Af Fried 


A Criticvl Studv or Vitamin A and Carcinogeni sis K Sugiura and 
S R Benedict, J Cancer Research 14 306, 1930 


For about eighteen months the authors followed up 108 rats led a diet deficient 
m vitamin A, to ascertain whether such alimentary regimen would plaj a role 
m the development of tumors m these rodents The results obtained are to the 
effect that the prolonged maintenance on a deficient diet has no apparent influence 


on tumor genesis in these animals 


B AI Fried 


The Ineeuence or High Diets on the Growth or Carcinoma and Sarcoma 
IN Rats K Se^giura and S R Benedict, J Cancer Research 14 311, 1930 

The percentage of positive tumor inoculations and the growth rate of Flexiier- 
Jobhng rat carcinoma in rats were diminished, and the number of tumor regres- 
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sions were increased, feeding the animals with an excessive amount oi butter 
tat (over 2 6 Gm daily) 

Ingestion of a high fat diet failed to show any inhibiting or accelerating influ- 
ence on the growth of Sugiura rat sarcoma 

Ihe number of takes and the growth rate of rat carcinoma and rat sarcoma 
were not affected by feeding animals wuth a fat-free diet 

Ihe vitamins A, C, D and E are not essential for the growth of transplanted 

Authors’ Su MM\R\ 


The Catalytic Effect of Methylene Blue on the Oxygen Consumption 
OF Tumors and Normal Tissues E S Guzman Barron, J Exper 
Med 52 447, 1930 


Methylene blue (meth>lthionine chloride, U S P ) has no catalytic effect on 
the oxygen consumption of the normal adult tissues that do not possess aerobic 
gljcolysis The dye increases the oxj'gen consumption of these tissues when their 
respiration has been inhibited by the addition of potassium cyanide and their 
fermentative power has thus been lirought into action Methylene blue increases 
the oxygen consumption of normal tissues having aerobic glycolysis, and of tumors 
The effect of methylene blue is roughly pioportional to the fermentatne power 
of tissues Author’s Slmm\r\ 


Studies or Diseases of the Lymphoid and M\eloid Tissues Henry 
Jackson, Jr, Frederic Parker, Jr, and Eugene C Glover, J Exper 
Med 52 547, 1930 

From a study of the metabolism of seventy-one lymph nodes and tumors one 
may conclude The nature of a tumor cannot be predicted from the metabolism 
because too much overlapping of metabolic rates exists between the pathologic 
groups There is no evidence metabohcallv one way or another as to whether 
malignant lymphomas of any type should be classed as neoplastic or as infectious 
processes The degree of cell differentiation can in most cases be foretold by 
the percentage difference between the aerobic and the anaerobic glycol} sis The 
greater the differentiation the greater is the percentage difference Sarcomas m 
general constitute an exception to this rule 1 he degree of malignancy in carcinoma, 
but not in other tumors, can, with certain exceptions, be predicted from the height 
of the value U Human sarcomas appear to have a metabolism far more closely 
comparable to that of benign tumors than to that of carcinomas They do not 
behave as malignant tumors under the Warburg classification Their energy 
requirements are not of the same order as those of carcinoma One cannot from 
the value U or from the glvcolytic rates predict whether or not a tissue should 
be classed as neoplastic Warburg’s observations on carcinomas are confirmed 
and amplified Authors’ Summary 

Carcinogenic Substances vnd Their Fluorescent Spectra E L Kenna- 
WAY and I Hieger, Brit M J 1 1044, 1930 

Heat was found to be a factor m producing carcinogenic substances in acet} lene, 
isopreiie, cholesterol, human skin, muscle and hair, and in yeast These substances 
caused cancer m mice While working with substances of a caicmogenic nature 
at body temperatures, the authors found these producing typical spectra in the 
4,000 to 4,400 Angstrom unit bands At times there w^as some confusion m the 
bands because certain impure hydrocarbons apparently contained seaeral fluorescent 
compounds Some fluorescent substances did not produce cancer, and several 
explanations are offered to account for the fact There ma} be this spectrum 
produced b} carcinogenic and also noncarcmogenic substances Also the fluorescent 
test IS very delicate, often appearing in dilutions of 1 200,000,000, m -which strength 
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It could not reasonabh be expected to produee cancers in mice It is suggested 
that a spectroscopic test be applied to materials suspected of carcinogenic effects 
such as lubricating oil Qj ouor Rokstixat 


Ei’IDLRMOID CvRClXOMA OI THL HfAD \M) XiCK Rtl’IIcr \ \\ II f IS, J 

Path I'L Bact 33 501, 1950 


Epidermoid carcinoma of the head and necl frerjiienth iiu.ides the internal 
jugular or other mam cerMcal \eins, producing an intra\ascular trombus permeated 
bv malignant cells, a condition present m twehc of the t\\cnt\ nnselectcd cases 
of the piescnt series Remote Msccral metast iscs from craniocerMcal epidermoid 
cancer are bj' no means infreciuent, and wire present m ten of the twenti cases 
described, or (including a subsequent senes) m scicntcen of thirt>-fnc cases The 
origin of visceral deposits in these ci^es is nuariablj to be lound in malignant 
penetration of the lumen of the mam \ems m the neck Macroscopic pulmonarj 
metastascs frcquentlv but not iinariabK deielop lollowmcr the liberation of malig- 
nant emboli from the cenical \ems The explanation of the absence of visible 
metastases in the lungs m cases presintmg Msccral deposits elsewhere is discussed 
Till h\cr IS the most frequent site oi dciclopment of s\stemic metastascs, and as 
eiidcnced b\ the number ot imtos<'s present hcjiatic tissue is a highlj fertile soil 
for epidermoid cancer cill imiltiiilication lestablishcd Msecral metastascs frequenth 
penetrate adjacent \cnis m a manner similar to that ilescribcd m the neck, thus 
establishing new mahenant crnbolic cedes Penetration b\ a hepatic metastasis 
of branches of the portal ecm m the li\cr results m further dissemination of malig- 
nant cells to other parts of the mscus, which m this wa\ nn\ become hcaMlj sown 
with secondary growths Penetration of a tributare ol the portal ecm by a meta- 
stasis 111 one of the organs m the area of portal dr.imagc, c g , the spleen, may also 
produce a further brood of hepatic deposits Hepatic mclastases mae iinade the 
hepatic leins, thus establishing a further embolic cjcle to the lungs The media 
of arteries and medull ited neries both exhibit decided Irccdom from malignant 


invasion 
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Variaiioxs IX TiiL Grow I u OI THL Trxsi X Rai Ssrcoma and Tlir IxiLt.-- 
FXCE 01 TnciiMQLr H CiriMniRs and G M Scott, T Path &. Bact 
33 553, 1930 

Experiments aie described which show that the transpl.mtcd Jensen rat sarcoma 
at the present time has m a pure breed stock main of the characteristics of a 
spontaneous malignant tumor In 272 rats no tumor absorbed spontaneouslj , 
m a senes ot 52 rats, 86 per cent were successfulK rcmoculated and metastascs 
were found in a large number The rate of growdh has considerably increased 
Rats base been bred lelatncl} immune to Jensen rat sarcoma The capaciU of 
tumor cells to produce nmnunitv vanes w'lth the condition of the tumor from which 
the grafts are taken To obtain comparable results wath the Jensen rat sarcoma 
the technic of transplantation need', careful and precise attention 

Authors’ Summ\r\ 

Ax Eari a Tar Canci r oi the Rabbit’s Ear with Penetratiox or the 
Caxcer Ceits IiXto the Biood Vrssni s A B\bes, Bull Assoc franc 
P I’etude du cancer 19 162, 1930 

The internal surface of the ear of a female rabbit was painted with Roumanian 

tar, resulting in the appearance of a cancer w'lthin tw^ent} da\s The malignant 

disease w'as found on both sides of the painted ear A biopsy reiealed the presence 

of cancer m the circulation „ t- 

B kl Fried 
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Neurobla-Stoma of the First Branch of the Trigeminos W Hackee, 
Frankfurt Ztschr f Path 40 31, 1930 

In a woman, aged 43, a tumor was found in the middle cranial fossa, situated 
close to the left internal carotid artery and the sinus cavernosus, in the region of 
the third branch of the trigeminus A few small meningiomas of the dura were 
also found The mam tumor consisted of ganglion cells, which in part were 
degenerated, neuroblasts, some of which were arranged in the form of rosettes, and 
a few neurogonia Nerve fibers were demonstrated between the neuroblasts and 
the groups of ganglion cells Several areas of necrosis were encountered in the 
peripheral portion of the tumor There were accumulations of lymphoid cells 
about the blood vessels The first branch of the trigeminus, partially infiltrated 
with tumor cells, was found in the sections of the marginal portions of the tumor 
In accordance with the classification of von Fischer (Fiankfuit Ztschi f Path 
28 663, 1922), this tumor is termed as an immature, infiltrating ganglioneuroma 
A sjmpathetic heterotopia or remnants of a sympathetic anlage within the third 
branch of the trigeminus are regarded as the possible source of origin 


Growth or the Rous Sarcoma E Frankel, Klin Wchnschr 9 1064, 1930 


Bj' the Willstatter method for the isolation of ferments and using aluminium 
hydroxide as absorbent, Frankel recovered the active substance from filtrates of 


the Rous sarcoma 


Author’s Summary 


Primary Melanoblastoma or the Liver M Brandt, Ztschr f Krebsforsch 
31 254, 1930 

Two cases of melanoblastoma are here reported, one certainly primary in 
the liver and limited to that organ, the other probably primary there, but AVith 
dissemination to the spleen, the submucosa of the upper jejunum and the lungs 
In the first case aggregations of typical stellate Kupffer cells were found in 
otherwise unmvolved portions of the liver, and some scattered pigmented cells 
were present m the splenic sinuses -rr -p 


Medicolegal Pathology 

Identification Assassin ba Microscope Baltha7ard, Ann de med leg 
110 73, 1930 

A. man was shot with a revolver, the muzzle of which w^as held against the 
back of the head The suspected murderer was identified by finding not onh 
spots of human blood on the vest and trousers but also by finding on the A^est 
bits of cerebellar tissue The dried scales on the vest w'ere soaked m salt solution 
for two hours and then embedded in paraffin and stained by Nissl’s method 


Carbon AIonomde Poisoning Without Extinction or Flame Under 
Wash Boiler F Na\ ille and C Soutter, Rca med de la Suisse Rom 
50 336, 1930 

The cause of four cases of fatal carbon monoxide poisoning under somew'hat 
similar circumstances w'as investigated In each case the Auctims w'ere found 
in or near a room m w'hich a washer had been left to boil OAer a gas burner 
Blood tests show^ed 16 5, 16, 18 and 20 per cent, respectively, of carbon monoxide 
present As there w'as no odor of fuel gas m the rooms, a search was made to 
discover the source of the gas A simple experiment Avas made under the condi- 
tions that obtained m the four cases This rcA'caled that the carbon monoxide 
was formed immediately and not as a result of prolonged combustion The steam 
from the boiler Avas m no Avay a contributing factor because, Avhen the experiment 
AATs completed the AAater m the boiler A\as “^carcelj AAarm Fuel gas is composed 
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essentiall}' of hydrogen, lijdrocaibonb and carbon inonovide, the first two burn 
at a low'er temperature than carbon monoMde Ibc gas flame comes m contact 
with the bottom of the w'asber filled with water, spreads out and cools Iht 
larger the metallic surface and the amount of water, the low'er the temperature of 
the flame The Indrogen and b\ drocarbons, which arc highly combustible, burn 
completely into w'aler and carbon dioxide, but some of the carbon monoxide does 
not and passes off into the air Ihis, rather than a close atmosphere, or a 
deficiency in the oxjgen consumed by the flame, was the cause of the four deaths 
In the apparent utter harmlessness of all the apparatus iinolved as well as m 
the lack of any characteristic odor to warn of the presence of carbon monoxide 
lies the unsuspected menace, of which the public should be prompth warned 

Ihe P\TnoiOGic Ax\iom\ oi Si i*ric Avoiniox K Lowlxihm, Deut-'Che 
Ztschr f d ges gerichtl Med 15 265, 1930 

Ihe routes of infection after abortion arc discussed on the basis ot a stud} 
of fifteen cases Emphasis is placed on an ascending suppuratne process m the 
pehic conncctne tissue and psoas muscle following perforation of the anterior 
wall of the cervix Fatal infection, prnnaril} a ])eritomtis, ma\ follow abortion 
but be due to the rupture of an existing suppuialne focus To detect nnmite 
perforations, microscopic examination ma\ be necessa'-\ 

Co^ccR^I^G iin Di ri RMix \a lox oi Tin Time oi De\tu oi IIliM\x Bodies 
H Meukli , Deutsche Ztschr f <1 ges gerichtl Med 15 285, 1930 

This IS a report at the meeting of Deutsches Gcsellschaft fur geriehtliche und 
soziale medizin, September, 1929, and the tarions phenomenon that tend to throw 
light on the question of the time of death aic considered s\ stematicalK The 
details should he studied m the original 1 he special sigmfic nice of the earliest 
possible obscriations on the dead bod} itself and its surroundings is eiiiphasircd 

Tiir ErrLcT oi Iroxixo ami Mvxgiinc, ox tiu Di moxsekmion oi Biood 
Spots on CLoni E Semen, Deutsche Ztschr f d ges gerichtl Med 
15 343, 1930 

Ironing and mangling reduce the solubilit\ ot blood coloring matter and 
proteins in blood stains Potassium Indroxide requires a comparativel} long time 
to extract the coloring matter from blood stains after ironing, and the demonstra- 
tion of hemm cr \ stals fi oni blood si-ots that ha\ c been ironed ma} fail T he 
action of the heat in ironing does not coinplctel} hinder the precipitin reaction, 
but prolonged extraction with salt solution ma} be neccssare on account ot the 
reduced solubility of the serum proteins 

The Aspirvtion and Degletitiox or Biemx Iissel as Emdixce oi im 
Vital Occukrencl or Si VLur Injeriis K WAiciirn, Deutsche Ztsehi 
f d ges gerichtl J^Icd 15 398, 1930 

In severe injuries with extensne crushing of tissues it may be difticiilt if not 
impossible to decide wdiether the injury occurred during life or after death 
Walcher describes four instances of extensive injuries to the head, three of wdiich 
W’ere due to motor trucks, in wdiich pieces of brain tissue were aspirated deeph 
into the lungs and m two of the cases also swxillowed The aspiration and 
swallow'ing of brain tissue are regarded as showang clearly that the injuries m 
these cases were received during life 

Dexth by Strangelatiox Lochte, Deutsche Ztschr f d ges gerichtl kled 
15 419, 1930 

This article is a detailed discussion of the importance of sinus caroticus 
(Hermg) m cases of force on the neck (hanging, strangulation, boxing etc ) in 
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which the autopsy observations appeal to be negative The person dies suddenly 
wuthout passing through all the phases of asphyxiation (unconsciousness, dyspnea, 
convulsions, etc ) because of a reflex action, probably of the laryngeal nerve 
(laryngeal shock), on the heart The compression of the sinus caroticus produces 
a ventricular fibrillation, and death may follow rapidly Death occurring m persons 
m w'hom compression of the neck was negligible (of brief duration, slight force, 
etc ) is thus explained In instances of strangulation, one may, therefore, meet 
two tjpes of death one due to a gradually ensuing asphyxiation accompanied by 
hemorrhages, or a shockhke death The latter cases are of particular medicolegal 
importance as the results of the postmortem examination may be negative, or m 
other w'ords, that it suggests sudden death fiom natural causes 

E L Mil OSLAVICH 


AIlDICOI 1 GAL SiGMriCAXCE OE Dl \TH FOLLOWING INJURIES IN SpORT 

Wajlter Creutz, Deutsche Ztschr f d ges genchtl Med 15 433, 1930 

Sudden death after a boxing match is often due to subdural hemorrhage, 
apparentlj" ^because of the tearing of delicate pial veins In one case, death 
occurred thi\ e months aftei the fight, and a recurrent internal hemorrhagie pachy- 
meningitis wlis found The skull may be fractured by a blow from a fist (Brame 
and Ravina), , Trauma of the skull and brain we'^e observed also in football players, 
who not un ommonly suffer fatal injuries to the spine Traumatic laryngeal 
shock (sinus caroticus) with sudden death, and traumatic edema of the glottis 
are also con idered Blunt injuries to the abdomen (m football play, wrestling) 
may produce internal hemorrhage, peritonitis (transmigration of intestinal bacteria 
due to mjui^ to the bow'el) or tearing of the bow'el Injuries to the liver, spleen 
and kidney during athletics are also mentioned, the last as occurring particularly 
in football players The legal question of contributory negligence, according to 
the German criminal law, is discussed ^ L Mii oslavich 


Perforation of a Soi itarv Ulclr ot the Intestine AI Sakorraphos 
and B Photakis, Deutsche Ztschr f d ges genchtl Med 15 455, 1930 

This article is a description of a perforating ulcer -of the ascending colon in 
a man, aged 64, and of a similar single ulcer m the jejummiof a man, aged 58 
This ulcerous process m each case seems to have resulted from a necxc^'t infarct 
of the intestinal wall, since the ulcer was irregularly shaped and showed raggeci 

E L Miloslavicii 


Nitrobenzene Poisoning and Hemorrhagic Encephaeitis Eduard Guntz, 
Deutsche Ztschr f d ges genchtl Med 15 461 1930 


A w^oinan, aged 25, took nitrobenzene to induce menstruation Soon after, an 
anesthesia-hke unconsciousness follow'ed, as a result of the action of the benzene, 
from which the patient recovered the next day Alarming symptoms — cj’-anosis, 
dyspnea and disintegration of the blood (icterus) — gradually set in Necropsy 
disclosed clotted blood in the veins and arteries because of a general capillarj 
thrombosis, and a diffuse hemorrhagic encephalitis ascribed to toxic damage to 


the vessels 


E L AIiloslavich 


Determination or Blood Groups, in Blood Spots in Criminal Cases 
K Fujiw'tRA, Deutsche Ztschr f d ges genchtl Aled 15 470, 1930 

Three cases are described in wdnch the determination of the blood groups of 
spots of blood on the clothing of persons suspected of crime ga\e valuable and 
significant results In the fourth case, the determination of the group of seminal 
spots proved of v’alue 
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PATHOLOGICAL SOCIETY OF PHILADELPHIA 

Annual Ctoss Lcclutc A^ov 13 1930 
Bmdwin Licki, MD Picsidcni, in the Chan 

Experimental C\nciu (Slmmakx) Wiliiw H Wooiom 

A number of factors once thouRht to be responsible for malignant disease 
such as diet, soil and climate, lia\e been graduallj climimted, ind of them all 
only chronic irritation now seems significant 

The connection between malignant disease and chronic irritation had been 
suspected foi jears purely on obscreational grounds, and recent experimental work 
has greatly strengthened the presumption Yet chronic irritation alone cannot be 
the sole cause, for some of the most irritating substances arc dc\oid of carcinogenic 
activity, while less irritating ones, like tar, produce cancer readily in certain 
lamihes of animals but not in others It is c\idcnt that between the tissue and 
the irritant there is some adaptation of a dclicac\ hitherto unsuspected, and of 
which nothing is known, tint is essential to the production of malignant growth 
Neither morphology nor chemIStr^ has yet disclosed am characteristic differ- 
ence between the cancer cell and othci Mgorously proliferating elements 

Though the subject of immunity to transplantable neoplasms has been cagerh 
investigated for thirty years, it has yielded no information that could possibly be 
of the slightest practical ealuc at the present time It is hardly necessary to 
state that no specific test or metliod ot treatment has been densed so far, and 
that except for the alienating and occasionalh ciratne effect of radiotherapy, 
surgical mterecntion remains our only hope 

Neeertheless, there is no reason to despair, for more accurate knowledge has 
been gathered during the past thirte years of experimentation than was accumulated 
throughout the preceding tlnrts ccnturic'; of obser\ation 


Dec 11,1030 

Baldwin Llcki, MD, Pic^idcnt, in tin Chan 

SciENTiric Microscope Max Poser 

In scientific microscopy certain optical laws must be fulfilled in order to 
a\oid false images caused by diffraction effects producing more or less optical 
illusions as compared with the real structuic of a microscopic object These 
optical laws are well defined in the report of the research w'ork carried on bE 
the late Professor Abbe, and it w'as the aim of Dr Poser to discuss brieflE the 
vital points pertaining to this investigation 

1 A homogeneous source of light is an essential factor in reliable microscopE, 
and the method of illumination must be adapted to suit the microscopic object 
under investigation 

2 In order to determine the resolution of an optical SEstem of a microscope, 
the magnification is only' a secondary factor, but the numerical aperture of the 
microscope objectiE'e is directly responsible for the resolution of the minute 
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details of the object This is explained bj the fact that a microscopic image 
consists of two kinds of images (1) the image formed bv the dioptric beam, 
which refers chiefly to tlie contour of the object, (2) and that of the more 
minute details m the structure of a microscopic object, which are rendered visible 
by means of the diffracted light beam caused by the object itself 

3 The term “aperture” of a microscope s%stem is applicable only when dr\ 
objectues are involved Regarding the determination of the resolution of the 
microscope with oil-immersion s> stems, the numerical aperture will furnish the 
correct information as to the resolution It is therefore advisable to emplo\ 
universally for low or high power work with the microscope the term “numerical 
aperture” when determining the resolving powder of the optical system of the 
microscope, since this term applies to both low^ and high pow^ei microscope 
obj ectives 

4 The wave length of light is another factoi of importance, since light of the 
shorter wave length of light in the spectrum used for illumination has a direct 
bearing on the resolving power of the objective 

5 The full illuminating cone should always be employed with stained objects, 
such as bacteria and other minute organic substances, while a greater penetrating 
powder of the microscope system is essential wnth tissues of considerable depth of 
the section From this it follows that the numerical aperture of the illuminating 
cone must be somewhat restricted, and thus the resohing power of a given optical 
system will be more or less limited 

6 Maximum contrast of the object under the microscope and the surrounding 
area cannot always be obtained with the staining of the object A study of 
desirable light filters is therefore indicated in order to illuminate with light 
representing different color bands of the spectrum so chosen that the color of 
light selected for illumination in a given case neutralizes or absorbs the color of 
the staining solution and thus makes the object appear dark on a light back- 
ground with direct illumination 

7 To examine living objects with dark ground illumination will be found 
useful 111 many cases m which living objects are to be investigated, and the best 
results are ahvays obtained when light cones of extreme numerical aperture with 
the central beam cut out by an opaque stop of the desired dimension are used for 
the illumination of the object, with this kind of examination, the rule should 
be that the central stop and illuminating cone are so chosen that no direct light 
enters the objective 

8 When examining objects under the microscope with ultraviolet light, inter- 
esting results are obtained m all cases in w'hich the medium m which the object 
IS mounted or embedded does not absorb the ultraviolet light 

9 A given resolving power of an objective can almost be doubled wflien ultra- 
violet light of the shorter wave lengths is used for illumination, but such micro- 
scope lenses must then be made of quartz instead of glass, owung to the latter being 
more or less opaque to ultraviolet light of the shorter w'a\e length 

10 When illuminated with ultraviolet light, objects shownng fluorescence, 
luminescence or phosphorescence present an interesting studv when examined 1 1 
tins manner particularlv in cases in which Ining specimens come into consideration 
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Labor \TOR\ J^Ildicxm \ Goini i or Siouisih and I^raciii ionlrs By 
Damfi Nicholson, D , Member of the Ro\<il College of PI 13 siciaiis, 
London, Assistant Professor of Patliologv, Umsersity of Manitoln, Assistant 
m Pathologj, Winnipeg General llospitil Cloth Price, Sd, net Pp 437, 
with 108 cngraMiigs and i colored plate Phil idclphia Len &. Febiger, 1930 

Ihe object of this book is to describe and interpret diagnostic laboratorj tests 
and procedures T he fii st few pages outline bricflj the tests that arc indicated 
undci \arioiis general conditions and arc followed In chapters on the earious 
tests of the blood CNudatcs and puncture fluids, sputum, ccnbrospinal fluid, 
gastric and duodenal contents, urine and feces, on cutaneous tests reactions of 
immumtj and miscellaneous cNaminations (basal metabolism, biopsv, poisons), and 
finally on laboratory equipment Ihc book cont.iins i great deal of usctul mtorma- 
tion for the ph3sician as well as for the clinical pathologist On the inside front 
co\er arc gnen important norniil stand 11 <ls The author does not consider the 
details of the microscopic cNainination oi tissues for diagnostic purposes Ihc 
statement on page 114, that Hodgkins disease “is jirobabU cau'-ed be the aeian 
tubercle bacillus,'' seems at least premature On page 195, ricincolated antigen is 
listed as of proe’cd value in protecting against scarlet fee or, but its eahic is 
far from proeed Under cNamination ot the skin for tiingoiis disease fp 335) 
there is no mention of blastom3cosis or sporotrichosis Qiaptcr 12 on reactions 
of UTimunit3, is ealiuble, in the ncNt edition it should be rceised eeith great care 
and enlarged to include the agglutination ind \\ asscrm.inn tests, eehich are now 
described in another chapter Kahn s test and also .igglutination tests for tularcnu i 
and brucellosis are not ceen mentioned Lhc dcsermtion ot saccmation against 
smallpON and the subsequent reactions is cNeelleiit J'hc statements about the diag- 
nosis of infantile parahsis in the prcparaUtic stage, in which cNamination of the 
spinal fluid is so important, should be elaborated, and the method ot injecting con- 
valescent serum brought to date B3 perfecting himself m the tests and procedures 
of known value in the diagnosis, preeention and treatment of infectious diseases 
the physician and clinical pathologist can gre itlv increase their usefulness 

A CoMPiLAiiON 01 Cllfuri Ml di \ 1 Ok Tin CuLiixAnoN 01 Micro- 
organisms By Man Lne INC and II W Sciioiniein Cloth Price, 815 
Pp 969, wath 7,000 formulas and four iiidcNcs Baltimore Williams ek 
Wilkins Compan 3 , 1930 

This compilation of culture meuiums has been “prepared at the request ot the 
Society of American Bacteriologists and financed b 3 a grant from the Digestive 
Ferments Company, Detroit, Mich'' Seven thousand formulas have been grouped 
into approximately 2,500 mediums, the constituents, prcjiaration and use of which 
are described Ihe mediums arc numbered consecutiv el 3 but subdivided into 
7 groups according to their ph 3 sical states Lor each group there is a kc 3 bv 
means of which the individual mediums may be located There are sev eral indcNes 
medium name index, constituents index, which lists every medium m which a 
particular substance is used, an author index, a use index, listing the mediums 
“for which a specific use was indicated in the original ai tide reviewed" and, finalb , 
the list of references In the constituents index are long lists of numbers of 
mediums containing substances in frequent use, e g , calcium chloride, dextrose, 
glycerol, magnesium sulphate, potassium phosphate and sodium chloride It is not 
clear what value such lists can have, but there is no question about the value of 
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the book as a whole An enormous amount of useful information in bacteriologic 
work has been collected and indexed The entire experience in the making of 
mediums since Koch’s day is summarized The originators and autliors of the 
book deserve high credit 

J George Adami Sometime Slrathcona Professor of Pathology McGill Univer- 
sity, klontreal A Memoir B\ Mane Adami together with contributions from 
others, his friends, and an Introduction by Sir Humphry Rolleston Bart, 
GCVO, KGB, MD Price, §3 50 Pp 179 New York Richard R 
Smith, Inc , 1930 

American pathologists and physicians know J George Adami best from his 
work and influence while professor of pathology (1892-1914) in McGill University 
Many of them were deeply impressed by his philosophical articles on inflammation 
(1896) and on inheritance and disease (1907), as well as by his emphasis on 
pathology' as a branch of biologic science and his activities in enforcing its bearings 
on medical practice and public health Pie w'as, m fact, one of the most influential 
leaders in medicine on this side of the Atlantic when the World War called him 
back to England The memoir, wmitten by his widow but supplemented by con- 
tributions from fellow-workers and bj a bibliography of his printed w'orks, deals 
successnely with his life and early work m Cambridge, with his Canadian period, 
his services during the war and nis efficient activities as vice-chancellor of the 
Universit} of Liverpool A many-sided and charming personality stands forth 
clearly The diminishing band of Adami’s contemporaries and his pupils will 
read the memoir with grateful interest As a worthy and appropriate record 
of “an exceptionally gifted leader m pathological and general education” it will 
have a wide appeal 
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Molds, Yeasts, and Actinomtcetls A Handbook tor Students or 
B\cteriolog\ By Arthur T Henrici, MD, Professor of Bacteriologj^ Uni- 
versit} of Minnesota Price, Cloth, S3 50 net Pp 296, with 100 illustrations 
New York John '\Vile\ & Sons, Inc , 1930 

Medical Biometrt and Statistics By Raymond Pearl, PhD, ScD, 
LL D , Professor of Biology in the School of Hygiene and Public Health, and in 
the Aledical School, Johns Hopkins University, Baltimore Edition 2 Price, cloth, 
S5 SO Pp 459 Philadelphia W B Saunders Companj, 1930 

Ueber das Problem der bosartigen Glsciiwulste Eine experi- 
MLNTELLE END THEORETiscnE Untersuchung Voii Profcssor Dr Lothar 
Heidenhain, m Worms Volume 2 Ro\al quarto Price, unbound, 42 marks, 
bound, 47 50 marks Pp 207, with 229 illustrations Berlin Julius Springer, 
1930 

The Movements or the E\es in Reading kledical Research Council 
Special Report Series, no 148 By if D Vernon Price, 9 pence net Pp 45 
London His Majestj’s Stationery Office, 1930 

Techniques histologiques de neuropathologie Par Ivan Bertrand, 
Derecteur a I’ficole pratique des Hautes fitudes, Chef de Laboratoire de la 
Clinique Neurologique de la Salpetriere Preface du Professeur G Guillain 
Price, SO francs Pp 376 Pans ifasson et Cie, 1930 

Nosographt The E\olution or Clinical Medicine in Modern Times 
By Knud Faber, M D , LL D , Professor of Internal Medicine, University of 
Copenhagen With an Introductory Note by Rufus Cole, if D , Director of 
Hospital, Rockefeller Institute Edition 2 Price, S3 75 Pp 222, with 22 illus- 
trations New York Paul B Hoeber, Inc , 1930 

ilETHODS AND PROBLEMS OP MeDICAL EDUCATION (EIGHTEENTH SeRIES) 
New York The Rockefeller Foundation, 1930 

Annual Medicai Report or the Chicago Tuberculosis Institute \nd 
I HE Edward Sanatorium, 1929-1930 

Gewebsprolieeration und Svurebaslngleichgewicht Von Dr Rudolf 
Balint, O O Universitats-Professor, Direktor der I Medizinische Klinik der 
Pazmanv Peter-Universitat in Budapest und Dr Stefan Weiss Assistent der 
I Medizinische Klinik der Pazmanv Peter-Universitat in Budapest Mit einem 
rorwort von Baron A von Koranji O O Universitats-Professor Direktor der 
III Medizinische Klmik der Pazmany Peter-Universitat m Budapest Price, 
unbound, 16 80 marks, bound, 18 40 marks Pp 209, with 59 illustrations Berlin 
and Vienna Julius Springer, 1930 
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THE ENTEROCHROMO-ARGENTAFFIN CELLS 
S B PESSIN, MD 

W AUWATOSA, WIS 

The lole of chi omo-argentafFn cells in inflammatoiy piocesses has 
not been defined A histologic investigation was undei taken with this 
end in view, with especial refeience to the part played by the argent- 
affin cells in acute, subacute and chronic inflammations of the intestinal 
tiact, in paiticular of the appendix While it seems conclusive that the 
aigentaffin cells give rise to the caicinoids of the intestinal tract, no 
definite conclusion has been reached with regaid to their significance in 
inflammatory processes 

LITERATURE 

Among the epithelial cells of the gastro-mtestinal mucosa, theie are 
a variety of granular epithelial elements of which the morphology, 
oiigin, function and pathologic signficance have been of much inteiest 
since their fiist desciiption by Paneth ^ in 1888 and Bizzozeio - m 1892 
Somewhat later, Trautmann ^ and others verified the investigations of 
Paneth, and spoke of these cells as the “granule cells of Paneth ” 

Kultschitzky observed other granular cells in the intestinal mucosa, 
the morphology and staining properties of which weie unlike that of 
the “granule cells of Paneth ” With Ehrlich-Biondi stain (acid fuchsin, 
orange and methyl gieen), the granules of the cytoplasm were colored 
red, and therefoie he designated them as the “cells with acidophil 
granules ” He noticed that the granules always occupied the basilai 
portion of the cell 

Schmidt ^ found cells similai to those discovei ed by Kultschitzky 

^ Submitted for publication, June 30, 1930 

*From the Department of Pathologj'^, Marquette University, Milwaukee, and 
Milwaukee County Hospital 

1 Paneth, J Ueber die sezernierenden Zellen des Dunndarmepithels, Arch 
f mikr Anat 31 113, 1888 

2 Bizzozero, G Ueber die Schlaiichformigen Drusen des Magen-Darm- 
kanals und die Beziehung ihres Epithels zu dem Oberflaschenepithel der Schleim- 
haut. Arch f mikr Anat 40 325, 1892 

3 Trautmann, G Zur Kenntnis der Panethschen Kornzellen bei den 
Saugetieren, Virchows Arch f path Anat 151 261, 1897 

4 Kultschitzky, N Zur Frage uber den Bau des Darmkanals, Arch f mikr 
Anat 49 7, 1897 

5 Schmidt, J E Beitrage zur normalen und pathologischen Histologie 
Zellarten der Schleimhaut des menschhchen Darml anals, Arch f mikr Anat 
66 12, 1905 
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in the ciypts of Liebeikuhn, and was the fiist to give a complete 
description of then moiphologic chai actei istics When the tissues weie 
fixed in Muller’s solution plus foiinaldehyde, the basal poition of the 
cell stained intensely yellow He found that the nuclei of aigentaffin 
cells weie laiger than the nuclei of the adjacent cells of the glands of 
Liebeikuhn Schmidt named these cells “yellow cells ” He also noticed 
similai cells in the underlying netwoik of neives and concluded that 
these pel iglandulai “yellow cells"’ migiated fiom the glands of 
Lieberkuhn 

Ciaccio,'’ studying independently, found such cells in the stomach 
and the duodenum m the guinea-pig and the dog He demonstiated 
cacuoles m the granulai poitions of the cytoplasm 

Foi a time the interest aioused b}'- tbe obseivations of Kultschitzky 
and Schmidt subsided, but attention was again awakened when 
Huebschmann,' while studying the carcinoids of the appendix, noticed 
cells with morphologic and staining chaiactenstics similai to those of the 
cells of Kultschitzky and Schmidt Further investigation convinced 
him that the carcinoids originated from these cells and fiom the “gianule 
cells of Paneth ’’ 

Masson® also examined caicinoids, he found that they weie 
composed mainly of cells conesponding to those desciibed by Kultschit- 
zk} and Schmidt He demonstiated the i educing piopeity of the 
granules to ammoniacal silvei, and as a consequence of a piedilection 
for silvei , he named the cells “argentaffin cells ’’ Masson was convinced 
that the aigentaffin cells were the same as the cells of Kultschitzky 
Schmidt and Ciaccio 

Recent investigatois, Coidier,® Forbiis,’® Hampeil,^^ Eios,^® 
Spiafke^® and otheis, veiified the moiphologic obsenations of Masson, 
but they disagieed with him as well as among themselves, concerning 
the origin, function and pathologic significance of these cells 

6 Ciaccio, C Sur une nouvelle espcce cellulaire clans les glands Lieberkuhn, 
Compt rend Soc de biol 60 76, 1906 

7 Huebschmann, P Sur le carcinomc pnmitne de I'appendice vermiculaire 
Re\ med de la Suisse Rom 30 317, 1910 

8 Masson, P Tumeurs endocrinis de I’appendice, Presse med 22 25, 1914 

9 Cordier, R Contribution a I’etude de Ciaccio-Masson et la cellude de 

Paneth, Compt rend Soc de biol 88 1227, 1923 

10 Forbus, W D Argentaffin Tumors of the Appendix and Small Intestine, 
Bull Johns Hopkins Hosp 37 130, 1925 

11 Hamper!, H Ueber die gelben (chromaffinen) Zellen in gesunden und 
kranken Magendarmschlauch, Virchows Arch f path Anat 266 509, 1927 

12 Eros, G Ueber die argentaffinen Zellen der Schleimhaut des Magen und 
Darmtraktes, Frankfurt Ztschr f Path 36 402, 1928 

13 Sprafke, H Untersuchungen uber die argentaffinen Zellen m der 
Schleimhaut des Wurmfortsatzes und ihre Beziehungen zur Entstehung der soge- 
nannten Karzinoide, Frankfurt Ztschr f Path 35 302, 1927 
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Many hypotheses have been formulated to account for the oiigm 
of the enterochi omo-ai gentaffin cells, yet the genesis of these cells still 
lemains obscuie 

The early investigatoi s made only feeble attempts towaid investi- 
gative proof, but later researches have thrown some light on the histo- 
genesis of these granule cells Masson’s embiyologic studies led him 
to believe that the chromo-ai gentaffin cells are of entodermic origin 
He demonstiated their appearance m the intestinal mucosa of man about 
the fouith month of fetal life Parat confirmed Masson’s obseivations, 
but Kull,^® who studied the cells m the chick embryo by the mito- 
chondrial method (he did not use ammoniacal silver), lepoited that the 
chiomaffin cells oiiginated from mesench3?me cells that had invaded 
the epithelium iMasson lefuted Kull’s lepoit by contending that the 
mitochondria of the connective tissue and the chiomaffin granules ot 
the chi omo-ai gentaffin cells diffei widely in both size and staining 
1 eactions 

Danisch showed that the chromo-argentaffin cells arise fiom the 
celiac ganglion and migrate into the gastio-mtestmal mucosa about the 
fouith month of fetal life He found these cells in the submucosa in 
the tenth week of embiyonal life, but he was unable to demonstiate 
ai gentaffin cells in embryos of six weeks Masson ® urged the rejection 
of Danisch’s obseivations because the lattei had used macerated material 
and had stained his sections by Agdhui’s silver technic Agdhui s 
silvei technic colois ceitam chromaffin cells of the sympathetic paia- 
ganglions, but does not coloi the ai gentaffin cells specifically 

As a lesult of two pathologic obseivations, Masson stiessed tbe 
entodermic oiigin He found many aigentaffin cells in regeneiating 
epithelium of chionic gastritis, and aigentaffin cells aie ah\ays mixed 
with cyhndiic cells in the carcinoids of the intestinal tiact 

HarapeiP^ did not think that the argentaffin cells belong to the 
chiomaffin sjstem, he attiibuted then oiigin to a faulty diflfeientiation 
dining the legeneiation of the epithelium after inflammation 

j\'Ian} woikers who found similar cells m the panel eatic islands, 
supiaienal glands and hypophysis concluded that these cells belong to 
the chiomaffin system Tang expiessed the belief that the cells might 
be a type belonging to the “granule cells of Paneth ’ 

14 Masson and Berger Sur un nouveau mode de secretion interne la neuro- 
crinie Compt rend A.cad de sc 176 1748, 1923 

15 Xull H Die chromaffinen Zellen des Verdauungstraktes Ztsclir f 
mikr anat Forschung 2 163 1925 

16 Danisch, F Zur Histogenese der sogenannien Appendixkarzinoide, Beitr 
7 path anat u 7 illg Path 72 687, 1923-192^ 

17 Tang, E H Ueber die Panethschen Zellen sovie die gelhen Zellen des 
Duodenums bein Schwein und den anderen \Vierbeltieren, A.rch f mikr Anat 
96 182, 1922 
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Block claimed that the “granule cells of Paneth” aided the digestion 
of milk Klein suspected that the gianules of Paneth’s cells weie 
zymogen gianules Zimmerman^® maintained that they were seious 
cells Bensely consideied them as seious zymogen cells, and Macallum 
as prozymogen cells Bizzozero “ contended that they weie young 
mucin cells 

Kultschitzky ^ was certain that the cells possessed some functional 
attributes in the process of digestion He noticed a certain numbei of 
these cells m his normal dogs When a dog was subjected to a diet 
wholly of meat, Kultschitzky found that the numbei of argentaffin cells 
increased, howevei, when he staived the dogs and cleared the gastio- 
intestinal tract with magnesium sulphate, he was unable to demonstrate 
a single argentaffin cell thioughout the entiie gastio-intestmal tract 
Schmidt ° maintained that the argentaffin cells possess some nervous 
functional element Ciaccio,® because of their chiomaffinity, hypo- 
thecates that these cells might produce epmephime which is ponied into 
the gastro-mtestmal tract However, the marked and almost specific 
leaction of these cells to ammoniacal silvei suggests that the substance 
aecieted and tine epmephime aie not similai 

Masson,® m his eaily papers, contended that the aigentaffin cells 
possess an endocime function In his later woiks, while studying 
obliterated appendixes, Masson obseived ceitam minute tumors known 
as neuimomas or neuromas In the center of these neuiomas, he always 
demolish ated argentaffin cells It is ceitam that neuiomas originate 
trom the periglandular plexus In normal and inflamed appendixes, he 
noticed a budding of the glands of Liebeikuhn and the pushing out of 
aigentaffin cells from a luptured basement membrane Masson was able 
to find more periglandular argentaffin cells m appendixes with pathologic 
histones He also found that wheiever the pei iglandular aigentaffin 
cells weie abundant, the periglandulai nerves weie Ityperti opined and 
had even undergone hyperplasia Thus, by con elating the glandulai 
and periglandular argentaffin cells with the neivous hypeitiophy and 
hyperplasia, Masson concluded that the neuiomatosis of ceitam 
appendixes was influenced by the extraglandulai argentaffin cells 
In short, Masson’s explanation is that the pei iglandular aigentaffin 
cells aie the glandulai argentaffin cells that have migiated fiom the 
ciypts Whether the periglandulai cells possess some nutiitive or 
irritative influence on the periglandulai plexus to cause them to glow 
is not definitely known However, Masson’s woik proved that the 
existence of these neuiomas depends on the piesence of the argentaffin 

18 Klein, S On the Nature of the Granule Cells of Paneth in the Intestinal 
Glands of Mammals, Am J Anat 5 315, 1906 

19 Zimmerman, K W Beitrage zur Kenntnis einiger Drusen und Epithe- 
lien, Arch f mikr Anat 52 552, 1898 
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cells When the argentaffin cells degeneiate, the neuromas also 
clegeneiate Masson-® thought it fitting to designate the activity of the 
periglandulai argentaffin cells as “a neurocrine function,” because these 
cells are able to promote and maintain a well nourished and growing 
periglandular plexus 

Accoidmg to Kull,’^® the argentaffin cells possess two Golgi processes, 
one apical and the othei basal , but Cowdry stated that the Golgi 
apparatus is connected with the pole of discharge Furthermore, in 
certain carcinoids there aie cavities filled with a homogeneous colloid 
liquid and bordered by argentaffin cells This might indicate that the 
argentaffin cell secretes something from its apical pole From the 
preceding observations one ma}'’ conclude that these cells have an 
exocrine function However, Masson said, “This does not exclude a 
concomitant endocrine function The liver cells normally exhibit 
polarities external and internal , the pancreatic cell exhibits them 
successively ” 

Cordier ® waived the belief that the aigentaffin cells have an endocrine 
function, but he was certain that they have an exocrine function, for 
after an injection of pilocaipme the granularity of the cells lessened 
or disappeared altogether Masson did not deny the granular 
diminution after the injection of pilocarpine, but he maintained that 
Cordier had been unable to demonstiate m which direction the product 
that results from the destruction of the argentaffin granules is excreted 

Embryologic investigations convinced Danisch that since the 
aigentaffin cells originate from the solai plexus they must possess some 
paraganghonic function 

I have observed that as long as the chromo-argentaffin cells are m 
contact with the basement membiane of Liebeikuhn’s glands, the 
granules are always aggregated at the base Such basal massing 
indicates, as Masson said, an “endotiopic polarization,” and thus 
supports the logical conclusion that these cells possess an endocime 
function Entz long ago pioclaimed the h}jDothesis that in every oigan, 
as well as in the gastro-intestinal tract, endocrine cells must exist 
Perhaps the chromo-argentaffin cells aie the cells of Entz’s hypothesis 

MATERIAL USED TOR STLD\ 

At the Milwaukee County Hospital, tissues from fortj-five necropsies and 
sivty-six appendixes removed at operation were studied The necropsj'^ material 
consisted of all portions of the gastro-intestinal tract, including the appendix, 
pancreas, suprarenal glands, paraganghonic tissue and the hvpoplnsis The 
duodenum of the rabbit and that of the guinea-pig were also studied 

20 Masson, P Carcinoids ( Argentaffin e-Cell Tumors) and Ner\e Hiper- 
plasia of the Appendicular Mucosa, Am J Path 4 181, 1928 

21 Cowdr^, R The Reticular Material as an Indicator of the Physiologic 
Reversal in Secretorv Polaritv in Thvroid Cells of Gumea-Pig, Am J Anat 
30 25, 1922 
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Five hundred and forty serial slides were prepared Each slide contained 
from ten to forty sections, and the following were considered the normality, the 
pathologic appearances and the postmortem changes of the tissues, the proportional 
ner^ ous, Ivmphoid and glandular character of the appendixes, and the morphology, 
staining, situation and distribution of the argentaffin cells 

THE SILVER STAINING METHOD 

With the Ehrlich-Biondi-Heideiihain method, the granules stained red, with 
]\luller’s solution plus formaldehyde jellow, with Masson’s method, black, and 
with basic blues, greenish-blue The chromo-argentaffin cells were demonstrated 
best b} jMasson’s method, which is as follows 

1 Fix tissue (fresh tissue, if possible) m Bourn’s solution three da^s 
(Bourn’s solution formaldehyde solution, 10, trinitrophenol, 30, acetic acid, 2) 

2 Transfer to neutral solution of formaldeh^de for from one to two months 

3 Cut section from 1 to 2 mm thick 

4 Wash m distilled water from twelve to twenty-four hours 

5 Transfer to ammonia water for from tw'cUe to twenty-four hours (SCO cc 
of distilled water wnth 2 drops of ammonia) 

6 Place in Fontana solution ha'f diluted for six daNS, excluding all light 

7 Place in reduction fluid for from six to eight hours (formaldehyde solution, 
5, water, 50, pjrogalhc acid, 5) 

8 Embed m paraffin 

Most of the sections w'ere stained by' this method The surgical department 
was supplied w'lth small bottles containing Bourn’s solution w'hich w'cre labeled 
’ for appendixes and other gastro-intcstmal tissues ’ Thus it w'as assured that 
fresh tissue was placed in a very efficient fixing solution About thirty of the 
appendixes removed at operation w'ere fixed by this method , the remaining thirtv- 
six W'ere sent to the laboratory in 10 per cent formaldehyde and then transferred 
into Bourn’s solution About 75 per cent of the necropsy material w'as placed 
directly m Bourn’s solution , the remaining 25 per cent w’as first placed in 10 per 
cent formaldeliA'de and then transferred to Bourn’s solution 

Siher IS the most capricious stain for microscopic study One is often at a 
loss to explain adequately the variability' and the fluctuation of the same type 
of cells tow'ard impregnation w'lth silver Unless one enforces a careful technic, 
the impregnation Avith silver yields man\ artefacts Great care Avas taken m 
preparing the solutions, and strict attention Avas given to the reduction time 
Sections that shoAved too much precipitation and thus manifested artefacts Averc 
discarded, eA'en though they contained extraglandular argentaffin cells 

DISTRIBUTION OE THE ARGENTAEriN CELLS 

The enteiOchiomo-aigentaffin cells aie distnbuted inconstantly 
thioughout the entne gasti o-intestinal tiact They aie found singly 
or 111 pans among the columnai cells of the stomach, duodenum and 
appendix Occasionally, they ma}' be demonstrated in the caidiac 
portion of the stomach and the laige intestine They aie also found 
singly or in groups of fiom three to tiventy five cells (fig 1 ) m the 
peiiglandulai plexus of nerves, but cannot be demonstrated in the 
Ijmphoid tissue oi m the external nerve plexus Thus, tw'o distinct 
classes should be considered ( 1 ) glandular enteiochiomo-aigentaffin 
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cells and (2) penglandulai enteiochromo-argentaffin cells Silver- 
1 educing cells that simulate the enterochromo-aigentaffin cells were 
demonstiated in the islands of Langeihans of the panel eas and in the 
supratenal coitex, hypophysis and paraganglionic tissue, but it was 
found that their staining and morphologic chai actei istics differ fiom the 
enterochromo-aigentaffin cells The aigentaffin cells of the islands of 



Fig 1 — A group of eight periglandular argentaffin cells of the epithelial tvpc 
observed in a section of the appendix The hght-staining nuclei are almost cen- 
trallj located 


Langeihans aie smallei, and then nuclei aie lound distinct and 
centrally located, they i educe silvei very inildh The argentaffin cells 
of the supiaienal glands contain fine gianules distributed throughout 
the c}toplasm the gianules stain daik blown, and tbe nuclei are not 
as definite as those of the cells found m the islands of Langerhans 
Neveitlieless the aigentaffin cells of the pancreatic islands and those 
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of the supiaienal gland aie somewhat siniilai The aigentafhn cells 
of the two hypophyseal glands i educe silver to a gieatei degree than 
the cells of the suprarenal glands and the islands of Langerhans The 
paiaganghonic aigentafhn cells reduce silver with almost as great 
intensity as do the argentaffin cells of the intestinal tiact, however, they 
can he easily lecognized hy their piocesses 



Fig 2 — Three argentaffin cells in a transverse section of a gland of Lieber- 
Ivuhn The appendix was obtained at operation from a patient 7 years of age 
and showed subacute appendicitis 


GLANDULAR ENTFROCHROMO-ARGENTArriN CELLS 

The glandular aigentaffin cells are scattered among the cyhndiic 
cells that line the gastro-intestinal tract The}’- aie inoie abundant in 
the ciypts of Lieberkuhn, where fiom one to twenty-eight aigentaffin 
cells may be counted in 100 micions of tissue Fiom aliout 70 pei cent 
10 90 per cent of these cells aie found at the bottom of the ciypts 
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Masson gave the aveiage as between five and ten cells per ciypt From 
one to three (fig 2), rarely four, aigentaffin cells can be seen in the 
transverse sections of the glands of Lieberkuhn, the aveiage being one 
01 two cells They are less frequent in the upper portions, but may be 
found as high as the tip of the villus 

The form of the glandular enterochi omo-argentaffin cell is faiily 
constant The cell may be conical (fig 3), pyiamidal (fig 4) oi flask- 



Fig 3 — Five slender, conical glandular argentaffin cells The nuclei contain 
very little chromatin granules Many sections were prepared from this appendix, 
and no supranuclear granulations were found The appendix vas obtained at 
necropsy from a man 71 years of age 

shaped (fig 5) However, the size of the cell fiequently vanes Much 
depends on the species and the region in which it is found I have 
seen vaiious sizes m the same section and even in the same gland In 
comparison with the contiguous cylmdric epithelial cells that line the 
glands of Lieberkuhn, it is usually shoiter and wider (fig 4), but it may 
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be as tall and as naiiow as the cyhndiic cells Usually the apical poitioii 
IS not seen to leach the lumen of the gland, and is lost among the 
cylindnc cells, but occasionally the apex may be seen i eachmg the lumen 
(fig 5) The average size of the argentaffin cell is 16 micions in height 
and 9 microns in width, the cylindnc cell is 20 micions high and 4 
micions wide 



Fig 4 — Seven pyramidal glandular enterochromo-argentaffin cells in an appen- 
dix obtained at autopsy from a 21 year old patient who died of lobar pneumonia 


Cytoplasm — The cytoplasm is cleai and homogeneous and does not 
stain as well as the cytoplasm of the cylindnc cells The cytoplasm 
below the nucleus contains many granules The piesence of granules 
in the basal portion of the c 3 doplasm is constant, but their presence in 
the supianuclear legion is very inconstant Above the nucleus, they may 
be absent entiiely, but frequently one finds a few fine granules scatteied 
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in the vicinil\ of the uppei pole of the nucleus (figs 4 and 5) Moie 
otten they aie found at the sides and the adjacent poitions above the 
nucleus (fig 6) , heie the gianules may be as numeious as m the basal 
pole of the cell Occasionally, the entire cytoplasm is filled with 
aigentaffin gianules When such a cell is found, it appeals as a black 
p} 1 amid-shaped object with a cential light aiea, the nucleus (Massons 
method ) 



Fig 5 — Two glandular argentaffin cells of the appendix The one located in 
the right hand portion of the field is a flask-shaped cell the entire outline of which 
IS plainly visible and the apical portion of which is seen to reach the lumen 


As the gianules vary m quantity, so they also vary in size and 
staining characteiistics Much depends on the technic employed Some 
gianules do not i educe silvei or rathei i educe it sluggishly, but stain 
well with acid dyes, however, the great majority of the cells contain 
granules that reduce ammoniacal silver with maiked intensity This 
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inconstant reduction may be seen in the same section oi even m the 
same crypt Masson thought that the different sizes and the variable 
staining char acteii sties are due to the different evolutionary stages of 
the granules The cytoplasm also contains a few vacuoles, which are 
usually located in the basal pole of the cell These vacuoles aie some- 
times filled with doubly lefiactoiy lipoids and they stain with sudan III 



Fig 6 — A higli power Mew of an argentaffin cell the nucleus of which is 
surrounded by argentaffin granules 


and osmic acid There are othei vacuoles that are stainless, which 
perhaps is due to the degeneration of the granules, theie may also be 
empty spaces as a result of the extrusion of the granules 

Nuclms — The nucleus is round or o\al and appears swollen It is 
situated on a higher plane than the nucleus of the cvhndiic cell of the 
glands of Lieberkuhn It is never m contact with the basement 
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membiaiie, but is located almost m the centei of the cell It may be 
smallei ot laigei than the nucleus of the c^lmdnc cell, usually they aie 
about equal m sue, but the nucleus of the argentaffin cell is somewhat 
bioadei The nucleoplasm is cleai and Aesiculai, and contains a fine 
sprinkling of chiomatin substance that possesses an affinity foi silvei 
In an argentaffin cell that is loaded with granules, the nucleus seems to 
bubble out from the black gianulai mass The nucleus contains a 
nucleolus and sometimes one oi two kai 3 msomes 

PEKIGLVKDLL VR EXTEROCIIROMO-ARGEXT \rriN CELLS 

Spiafke^-’ stated that the periglandulai t 3 '^pe of argentaffin cells is 
lound less fiequently than the glandulai type, howevei, I have observed 
that the frequencv of both t\pes is about equal In an examination of 
107 appendixes (excluding 4 obhteiated appendixes) I found that 43 
showed glandular aigentaffin cells, 37 periglandulai aigentaffin cells 
21 both glandular and periglandulai cells , 22 the glandulai type only, and 
16 the peiiglandulai t 3 pe onl 3 

The peiiglandular argentaffin cells aie usually located neai the ci 3 q)ts 
01 embedded m a h 3 'pei ti opined and h3q5ei plastic peiiglandulai neive 
plexus Ver 3 '' rare^' aie the 3 seen in contact with the basement layei of 
the epithelial lining The 3 ai e not found m the lymphoid interstices nor 
be 3 ond Meissnei’s plexus, but m obliterated appendixes they aie seen 
neai the inner muscular coat, smgh', in pans oi m gioups of fiom thiee 
to twenty-five cells (fig 1) 

Moiphologically, the peiiglandulai chiomo-argentaffin cells vai 3 ’- 
considerably They possess no constant foim noi almost constant size, 
as do the glandulai argentaffin cells The peiiglandular cells ma 3 '- be 
pyramidal, spheroidal or pol 3 diediaI, they may be smaller or three times 
larger than the largest glandulai aigentaffin cells Usually the peri- 
glandular cells aie about one and one-half times larger than the glandular 
t3^pe 

Masson classified the peiiglandulai argentaffin cells into foui types 

1 Neurocnne This tjpe is made up of pob'gonal or rounded cells, the cyto- 
plasm of which IS \ery granular and hollowed out by vacuoles containing lipoids 

2 Schwannian The nucleus of the Schwannian cell is enclosed m neuroglial 
sjncytium, the cytoplasm contains few granules 

3 Ganglion The ganglion argentaffin cell has the contour of a ganglion cell, 
the nucleus is vesicular and contains a nucleolus 

4 Intestinal The cells of this tjpe are arranged in resets, onlj the basal por- 
tion of the C3doplasm contains granules 

The fourth type could not be demonstiated m the periglandular or 
subglandular tissues All of the periglandulai aigentaffin cells that were 
observed contained granules, in greatei oi lessei degrees, thioughout 
the cytoplasm, polai collections of granules m these cells weie not seen 
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In this papei, it is not iiiged oi even suggested that Masson’s 
classification be modified oi levised Massons investigations of the 
cUgentaffin bodies have been extensive, and his publications regaiding 
them have not yet been equaled Howevei, as an expiession of diligent 
observation, I must classify the penglandulai aigentafiin cells as I =aw 



Fig 7 — High power of the epithelial t 3 pe of the periglandular argentaffin cells 


them undei the micioscope They may be consideied as of the follow- 
ing types (1) epithelial, (2) syncytial and (3) ganglionic 

Epithehal Type (fig 1 ) — The epithelial type of the peiiglandular 
argentaffin cells is always in close proximity to but not contiguous with 
the basement membiane of the cyhndnc cells that line the gastio-intestinal 
tract It is large, spheioidal and sometimes pyiamidal The outline is 
smooth, with no piocesses or pseudopods The c3doplasm contains a 
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moie 01 less uniloim and abundant distnbution of vanous-sized aigent- 
affin gianiiles but occasionally may show a slight concentiation in one oi 
two places ol the c}toplasm The entiie outline of the nucleus is seldom 
seen, this is due to the abundance of gianules m the cytoplasm Fre- 
quenth the nucleus is entnel} concealed Whenevci the nucleus is seen, 
it IS found almost centiall}'^ located and appeals as a lightly stained 
lound 01 o^al body spimkled with a fine chiomatm substance 



Fig 8 — Obliterated appendix showing eleven periglandular argentaffin cells of 
the sjncjtial and ganglionic types 


Syncyhal Type — This cell possesses no distinct cytoplasmic covei- 
mg, and can only be lecognized as a defined granular aiea with an 
almost centrally located, lightly staining nucleus The granules aie 
variable in size and amount Sometimes the cell contains only about a 
dozen gianules aiotind the nucleus, but usually the entire cell is densely 
filled with granules Frequently the nucleus is seen within a group of 
neuroglial fibers, and appears to be in close relation with these fibers 
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Accoiding to Masson, “These aigentafhn cells aie no longer individual- 
ized, they foim an integial pait of the Schwannian syncytium” 

Ganghomc Type (fig 8 ) — ^The ganglionic type is moderately 
granular The outline of the cell is vrell evident and shows one or two 
piocesses The nucleus is vesicular, stains lightly and may contain one 
oi two nucleoli 

The last two types are usually seen faither fiom the crypts and moie 
into the depths of the periglandular plexus Then most frequent habitat 
1=: the axial connective and neuioghal tissues of the obliterated 
appendixes Thiee of the four obliterated appendixes that were 
examined contained both the syncytial and the ganglionic type 

MIGKATION 

Masson efficiently demonstiated and desciibed the migiatoiy 
tendencies of the argentaffin cells Migiation, accoiding to Masson, 
IS possible by the budding of the tip of the gland of Liebeikuhn 
Budding begins with an mciease of nuclei at oi neai the tip of the 
ciypt, and the lesultmg pseudopod enlarges and appears to contain a 
multmucleated syncytial mass As soon as the bud begins to sepaiate 
fiom the ci3qDt, the cytoplasm becomes moie and moie granular When 
the bud has broken, the syncytial mass of cytoplasm, nuclei and 
granules diffeientiates into the various types of peiiglandular argent- 
affin cells 

Spiafke,^® Hampeil,’-’- and Eios’^- and otheis have not demonstiated 
such an inteiestmg phenomenon I A\as unable to see the least possible 
suggestion of budding Howevei, I am inclined to surmise that the 
epithelial peiiglandular argentaffin cells oiiginate fiom the glandulai 
argentaffin cells, but thus fai the work done has been insufficient to 
wan ant a substantial account of their piesence in the pei iglandulai 
plexus 

CLINICAL SIGNIFICANCE 

Clinically, the significance of the aigentaffin cells is perhaps of 
small impoitance The condition known as pseudo-appendicitis may be 
explained by the “phenomenon of Masson,” e g , the migi ation of the 
glandulai aigentaffin cells into the nerve plexus, causing it to hypei- 
trophy These hypertrophied and hyperplastic nerve elements, known 
as neuromas, may produce pam and cause one to suffei fiom an 
apparently normal, noninflamed appendix 

Another interesting fact that is worth mentioning is that the enteio- 
chromo-argentaffin cells are the genetic cells of the carcinoids of the 
gastro-intestmal tract Masson, Forbus, Sprafke and otheis have 
alread}’^ ascei tamed the argentaffin origin of the carcinoids The follow- 
ing is a description of a carcinoid that was recently studied 
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The tumor was located 1 cm from the distal end of the appendix It w'as 
6 mm m diameter, j ellow ish and firm The lumen of the appendix in this region 
was almost entiieh" obliterated j\Iicroscopicall>, the carcinoid was seen to occupy 
the mucosal and submucosal regions The cells w'ere arranged in nests and 
strands separated by fibrous septums Now and then one could see solid masses 
of cells surrounded by a fibronervous capsule (fig 9) There were occasional 
areas of homogeneous substance enclosed by epithelial cells The cells w’cre round 
01 oval and slightly variable m si7e, those that w'ere located m the center of the 
nests were round and somewhat smaller than the cells in the periphery The 



Fig 9 — Carcinoid of an appendix showing a solid adenomatous growth There 
are light spaces bordered by argentaffin cells The cells reduced silver sluggishly 
They stained dark brown with Masson’s method 


nuclei were round or oval and vesicular, and contained a moderate amount of 
chromatin , sometimes nucleoli were seen The cytoplasm was rather evenly dis- 
tributed with fine and coarse granules and few vacuoles The granules reduced 
silver rather sluggishly and therefore w'ere colored dark browm 

Histologically, theie are a few interesting factors that may be 
mentioned concerning the vat lability of the argentaffin cells m certain 
pathologic changes of the appendix 
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Spiafke^® found that in noimal appendixes and in those with mild 
inflammatory changes, the latio of negative to positive lesults in exami- 
nation for aigentaffln cells was 3 1, whereas in marked inflammatoiy 
appendixes the latio was 1 3 

Eios,^- in almost eveiy instance, was able to demonstiate chiomo- 
argentafiin cells in appendixes the mucosa of which had not undergone 
severe inflammator}'' changes He examined twenty-eight appendixes 
lemoved at operation and demonsti ated argentaffin cells in all but 
four In these, the mucosa was denuded and the submucosa edematous 
The investigations that prompted this papei }ielded lesults as set 
foith m the accompan}mg table 


Results of E\aminatwn of Appetidncs fot Enici ocln omo-A) gentaffin Cells, with 

Relation to Chuical Conditions 



Total 

Positir e 

Negative 

Appendixes eximined 

111 

59 

52 

Appendixes obtained at necropsj 

45 



Apparentlj normal 

37 

19 

18 

Obliterated 

2 

1 

1 

Chrome fibrous 

2 

1 

1 

Atrophic 

1 


1 

Showing: acute appendicitis 

1 

1 


Showing li>perplasn of the hmpli follicles 

1 


1 

Showing gross eridence of postmortem chmgcs 

1 


1 

Appendixes obtained at operation 

cc 



Showing chronic appendicitis 

32 

21 

11 

Showing acute appendicitis 

20 

9 

11 

Showing subacute appendicitis 

S 

5 

3 

Showing gangrenous appendicitis 

2 


2 

Obliterated 

2 

2 


Normal 

2 


2 


Fiom the lesults one cannot foim definite conclusions The 
chionically inflamed appendix demonstrates a predilection of the argent- 
affin cells foi this tissue, the gangienous and seA^eiel} inflammatory 
appendixes aie ahva)’’s negative foi these cells, the appendixes showing 
mild and model ately acute inflammatoiy conditions piesented aigent- 
affin cells m 50 per cent of the cases However, the same is tiue for 
the noimal appendix 

An attempt was made to associate the piesence of the argentaffin 
cells with the lymphoid character, the glandularity and the nerve dis- 
tiibution, respectn^ely , but since the lesults weie of so fluctuating a 
nature, a piecise statement concerning then relationship cannot be 
made It suffices to say that usually when the appendix possessed a 
scanty periglandular neive plexus, the argentaffin cells weie absent, but 
when the periglandular argentaffin cells weie piesent, the nerve plexus 
appeared to be well developed 

Age IS a minor factor in the distribution of the chromo-argentaffin 
cells of the intestinal tiact Masson claimed that the argentaffin 
chaiacter of the appendix lessens with age, the optimum, according to 
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Ills investigation, is fiom fifteen to twenty yeais Otheis contend that 
the age factoi plays a minoi lole in the aigentaffin cellnlaiity of the 
appendix I found an aliundant distiibution of aigentaffin cells in the 
appendix of a man 71 yeais of age wheieas on seveial occasions 
I vas unable to demonstiate them m the appendixes of youths 

The number of positive lesults m the examination of appaiently 
noimal appendixes obtained at neciopsy was, m compaiison with the 
numbers lepoited b} othei investigatoi s, lathei low Slightly ovei 50 
pel cent piesented aigentaffin cells m the mucosa oi submucosa Perhaps 
the slight postmoitem change destioys the aigentaffin gianules 

SUMMAR\ 

The hteiatuie tiacing the development of the chiomo-aigentaffin cells 
has been leviewed m chionologic oidei 

Attention is called to the fact that the Kultschitzk\ -Schmidt-Ciaccio 
cells aie the same as the chiomo-aigentaffin cells of Masson 

The glandulai aigentaffin cells specifically belong to the intestinal 
tiact and may be termed enteiochromo-aigentaffin cells 

The pel iglandulai aigentaffin cells aie moiphologically so vaiiable 
and then oiigin is so unceitain that no definite classification is possible 
at pi esent 

Fiom the lesults of this investigation no definite conclusions can be 
formed conceinmg the pathologic significance of the aigentaffin cells 
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It IS not the pin pose in this papei to ie\iew the subject of rheuma- 
tism Compiehensive discussions of its \aiious phases have lecently 
appealed ^ The infectious chaiacter of iheumatism is geneially accepted, 
as is also the fiequent, if not constant, association of stieptococci with 
iheumatic disease Opinion is divided as to the exact natuie of this 
association One iiitei pi etation is that stieptococci aie the etiologic 
agents, of which the lesions of iheumalisin aie the pathologic eftects 
Anothei intei pi elation is that the piimarx etiologic agent has not yet 
been demonstiated, and that the stieptococci aie merely secondaiy 
invadeis, the effects of which may be supei imposed on or combined with 
those of the unknown oiganism This intei pretation is suppoited by the 
belief that the lesions of rheumatism aie specific and lepiesent the effects 
of the infectious agent somewhat as the tubeicle does in tubeiculosis 
The difficulty of lepioducing rheumatic lesions in characteiistic form 
expel inientally has contiibuted to the uiiceitainty legaidmg the etiology 
of the condition Such expeiimental lesions have been lepoited by 
many woikers- The evidence piesented, howevei, has not been suffi- 
cient to convince ever}'- one that the expeiimental lesions piesented the 
specific featuies of iheumatism While conducting expeiiments on 
chionic focal infections with stieptococci, we obtained lesults that aie 
of interest because of then beaiing on the pathogenesis of rheumatic 
lesions 
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SOURCE OF MATERIAL 

In a case of subacute bacterial endocarditis, a pure culture of a streptococcus 
of the vuidaiis group was obtained from the blood stream during life and from 
the mitral ^egetatlons at postmortem examination 

The patient, a white mechanic, aged 25, had repeated attacks of rheumatism, 
which began uhen he was 15 a ears of age The first attack lasted four months, 
the second, two months, the third attack, five years ago, lasted sev'eral weeks 
He was subject to frequent attacks of sore throat and tonsillitis The present 
illness dated from a severe “cold” contracted fiv'e months before Small, red, 
painful spots appeared in the skin of the fingers and toes Increasing dyspnea 
developed on exertion, there W'ere nausea and vomiting, weakness and decreased 
appetite and a loss of about 28 pounds (12 7 Kg) in weight The maximum 
cardiac impulse was in the fourth and fifth interspaces 15 cm to the left of the mid- 
sternal line The heart sounds were loud, with a booming first sound, a soft 
diastolic murmur and a rough systolic murmur transmitted to the axilla The 
pulmonic second sound w is increased The liver extended about 4 cm below the 
costal margin Ihe spleen was palpable The temperature curve was irregular, 
with elevations of from 1 to 4 degrees above normal Moderate anemia developed, 
with red cell counts ranging from 3,000,000 to 2,400,000 The leukoevte count 
ranged from 6,000 to 16,800 per cubic millimeter of blood There were repeated 
showers of petechiae The urine contained a small amount of albumin, in some 
specimens there were coarselv and fineli granular casts Painful swelling developed 
in the left hand and wrist This subsided m a few days A partial unilateral 
hemiplegia occurred, from which recovery was gradual The evidences of illness 
gradually became more marked Nine weeks after admission death occurred from 
cardiac failure Postmortem examination (Dr B L Crawford) showed veg- 
etative mitral endocarditis, vegetative auricular endocarditis, moderate mitral 
sclerosis, disseminated perivascular fibrosis of the mjocardium, serous pericardial 
effusion, bilateral bronchopneumonia with edema, multiple infarctions of the spleen, 
kidnejs and mjocardium and chronic glomerulonephritis 

A fragment of thrombus from a v'egetation on the mitral valve W'as crushed 
and suspended in salt solution This suspension was streaked on blood agar plates 
After tvvent 3 '-four hours these plates contained hundreds of minute, firm, dry, 
discrete colonies, which did not spread readily when rubbed with a wire loop 
The colonies were surrounded bj' a narrow zone of partial hemolysis, and had a 
distinct greenish color by transmitted light An isolated single colony was planted 
into a flask of ascitic broth, which, on the following daj, was used for inoculation 
of the animals In broth the organisms tended to adhere m small spherical 
masses There was no diffuse turbidity of the broth Only a few chains and pairs 
of organisms, isolated from the globular masses, were seen m spreads made from 
the broth culture This streptococcus grew readily m dextrose hormone broth 
and in plain broth to which serum, blood or ascitic fluid had been added It did 
not liquefy gelatin When grown m sugar-free broth to which pure sugars were 
added, it produced acid on dextrose, lactose, saccharose, maltose, levulose, galactose 
and inulin Since streptococci of this group rarely ferment muhn, this reaction 
was questioned and was verified repeatedly Litmus milk was acidified and coagu- 
lated Mannite was unchanged 

LESIONS IN INOCULATED ANIMALS 

Foul health)^, vigoiotis pups about 10 weeks old were each given 
the sediment fiom 2 cc of a twenty-foui hotii ascitic bioth culture 
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inti avenoiisly At the same time a focus of infection was made in each 
by implanting the oiganism in the peritoneal cavity on a cotton plug 
by means of a trocai and cannula These animals will be leferied to 
as D 38, D 39, D 40 and D 41 Four young labbits, weighing fiom 875 
to 1,000 Gm each, were inoculated similarly They will he lefened to 
as R 96, R 97, R 98 and R 99 

Within foity-eight houis each of the pups presented swollen, tendei 
joints The joint capsules weie distended with serous eftusion The 
aithiitis had a definite niigiator}' chaiactei In the joints fiist involved 
the swelling and tenderness subsided, and a similai condition developed 
m othei joints This arthiitis tended to subside m about ten days No 
puiulent aithiitis de^ eloped In a few joints theie was slight residual 
stillness The temperature of these animals langed fiom 101 to 103 4 F 
The leukocytic count ranged fiom 10,000 to 24,000 The hemoglobin 
and red cell count declined 30 pei cent to 40 pei cent fiom noiinal 
The pups lost flesh, ate little and giew moie slowK than untieated 
jDups of the same httei 

Two of them manifested peculiai musculai mo\ements These con- 
sisted of fiequent spasmodic, jeikj, uncooidmated, pin poseless move- 
ments of the legs and, less noticeably, of the tiunk and neck Having 
never seen choiea m dogs, we have no basis foi compaiison, but this 
was suggestive of the choieifoim moiements seen in iheumatic childien 
This manifestation peisisted foi about a week and subsided gradualh 

D 41 vas killed and examined fouiteen da}S following inoculation 
The right elbow and left shouldei joints were distended with a mucoid, 
shghth tin bid fluid The hone-man ow was h) pei plastic No othei 
gross lesions weie piesent Sti eptococcus 'viudans was lecoveied fiom 
the fluid of the joints and fiom the local implantation in the peritoneal 
canty Cultures fiom urine, bile, blood and peiitoneal fluid and from 
the substance of the bone-man ow, spleen, kidnei and hvei remained 
stei lie 

D 39 was killed and examined tAventy-foui days following inocula- 
tion The joints had returned to normal, showing no visible changes 
The wall of the entire left ventiicle (fig 1) was diffusely thickened, 
white and opaque The tips of the papillaiy muscles were slightly 
scaried and contracted The choidae tendineae weie thickened The 
margins of the mitral leaflets were nregulaily thickened and contained 
grayish, translucent nodules, fiom 1 mm to 3 mm in diameter Such 
nodules were also piesent in the upper portion of the leaflets and 
irregularl}^ thioughout the entiie lining of the left auiicle These 
tended to occur in groips of from thiee to ten, near together The 
surface of one such group had a thin coating of i ed, tin ombotic material 
which vas firml}^ adheient to the nodules The sui faces of all the othei 
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nodules weie smooth No ulceiations oi soft fiiable vegetations weie 
piesent One clustei of nodules was piesent neai the maigin of the 
tiicuspid valve The imoeardium contained a few scatteied, giay 
flecks which weie baieh visible without magnification The lungs 
contained manv iiiegiilai aieas of congestion, which weie somewhat 
firm as if paitiall}' consolidated The kidneys weie swollen and rather 
soft The coitex nas pale and giajish The mine contained albumin 
No Msible changes neie piesent m othci stiuctuies Sti epfotocciis 
vuidaus was lecoieied fiom the thiomhotic nodule m the endocaidiiim 



Fig 1 — Heart of D 39, showing widch^ distributed verrucose endocarditis of the 
mitral and auricular endocardium and thickening of the mitral valve, of the 
chordae tendineae and of the papillary muscles There is slight visible fibrosis of 
the m\ocardium 


and fiom the peiitoneal implantation It was not lecoveied fiom the 
blood, urine, bile, peiitoneal fluid oi joint fluid nor fiom the substance 
of the spleen, livei oi kidneys 

D 38 was killed and examined twch^e weeks after inoculation The 
joints had letmned to noimal without Msible change The lining of 
the left ventricle and auiicle was diffusely thickened and white Theie 
were scati^icd peaily white nodules, from 1 to 2 mm m diametei, 
along the maigins of the initial leaflets No gross significant changes 
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were found in other structines Sh cptococciis vuidans was lecoveied 
fiom the pentoneal implantation Cultiiies from the blood, bile, mine 
and pentoneal fluid and fiom the substance of the spleen, hvei and 
kidneys ga^e negative lesults 

D 40 was observed duiing a penod of twenty weeks, in the couise 
of which five intiavenous and pentoneal reinoculations with the same 
strain of Sti eptococciis had been made at intervals of fiom thiee to foui 
weeks There was evident stifltness with limitation of motion in the 
^erteblal joints of the lumbar region and of the hips This dog was 
inactive and laj quietly much of the time Otheiwise it appeared normal 

r 



Fig 2 — Ear of R 97, showing subcutaneous fibroid nodules at A, and small 
discolored areas at B, which are lesions healing without the formation of nodules 
This photograph was made by transillumination , the opaque areas are rendered 
dark 

At postmoitem examination the lining of the left auiicle and Aentiicle 
was difitusely white and moderately thickened Both the mitial and one 
of the tricuspid leaflets were scaried and thickened An aiea, about 
1 cm m each diameter, in the tricuspid valve had a thickness of 2 mm 
Along the free margin of the initial leaflets theie was a series of fiim, 
gra\ , translucent nodules, ranging fi om 1 mm to 3 mm in diameter 
The chordae tendmeae were thickened, and the tips of the papillary 
muscles weie slightly seal red and conti acted There was no appaient 
narrovmg of the vah’ulai orifices The ventriculai musculature con- 
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tamed iiiegulai giay flecks and patches, which appealed as scais Theie 
weie no gioss visible changes in oi about the joints SU eptococciis 
vmdans was lecoveied in cultmes from the peiitoneal implantations 
only 

Aithiitis de\ eloped within thiee days m thiee of the fom labbits 
inoculated The tempeiatuie became elevated fiom 1 to 3 degiees 
The leukocyte count langed fiom 14,000 to 19 000 The labbits 
became ill, ate little and lost flesh lapidly The loss in weight ranged 
from 10 per cent to 25 pei cent Numeious led spots, about 2 mm in 
diameter, appealed m the skin of the eais m three of them Most of 
these spots faded aftei a few davs and gradually disappeared The 
others peisisted, giew somewhat laigei and foimed film, fibrous nodules 


Table 1 — Suiiitnaiv of rcatnics 

Obscived in 

Rabbits 

4 - 


Obson atlons 

R OC 

R or 

R 9S 

R 09 

Da-^s elapsed after inoculation 

2S 

11 

4 

9 

Slacroscopio observations 

Effusion into joints 



— 

+ 

Pericardial effusion 

+ 

+ 

— 


Subcutaneous nodules 

+ 

+ 

— 

+ 

Granular mitral vegetations 

+ 

— 

+ 

— 

Visible myocardial streaks 

+ 

+ 

+ 

— 

Visible streaks in skeletal muscle 

— 

+ 

+ 

+ 

Weight wben inoculated, Gni 

1,000 

1,100 

1,050 

875 

Weight at autopsy, Gm 

900 

SCO 


075 

Microscopic observations 

Subma'sillary nodules in m>ocardiuin 

+ 

+ 


— 

Pulmonary arterial lesions 



— 



* The signs + and — indicate the presence or absence, rcspectn elj , of the items specified 


about 5 mm m diametei (fig 2) Sti eptococtu'; vu idans \tco\e.\td 
m cultures from these nodules dm mg life 

One rabbit, R99, died nine days following inoculation The otheis 
were killed four days, eleven days and twenty-eight days aftei inocula- 
tion respectively In three theie was mucoid oi mucopuiulent efltusion 
m the joints SU eptococciis vmdans was recovered in cultmes fiom the 
joints of two Two had film, granulai, thrombotic vegetations on the 
mitral valve In two there was marked pericaidial effusion This 
was serous No fibrin and no adhesions were piesent Cultmes fiom 
the effusion remained sterile In three theie weie film subcutaneous 
nodules about the ears In the heait muscle of thiee weie scattered 
yellowish or giayish nodules about 1 by 3 mm m size These were 
elongated paiallel with the muscle fibers and weie fiiin In three theie 
were siinilai lesions in the skeletal muscles, involving principally the 
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Fig 3 — Small verrucose or granular vegetations from the auricular lining of 
D 39 (fig 1) These consist of loose connectne tissue containing many vascular 
channels, X 100 



Fig 4 — Small granular \egetation from the mitral vahe of R 96 A thin 
coating ot firm thrombotic material covered some of these nodules, X 100 






Fig 5 — M^ocarcllunl of D 39, showing slight edema between the muscle fibers 
and a localized proliferative inflammatory lesion, X 100 





Fig 6 — The same lesions as shown m figure 5 , X 400 A few' necrotic muscle 
fibers are surrounded by monocytes, some of w'hich have two or three nuclei, 
plasma cells and fibroblasts 
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psoas, gluteal and lateral abdominal muscles Sti cptococciis vindans 
was recoveied in cultuies fiom these lesions in the myocaidium and 
skeletal muscles No MSible infarctions iveie present in any of the 
01 gans 

HISTOLOGIC rEATURES OF LESIONS 

Small, tianslucent, giay nodules weie piesent along the fiee margins 
of the initial valves of D 39, D 40 and D 41 In D 39 these were present 
also in the auiicular endocaidium and on the tiicuspid valve Micio- 
scopically, these consisted of lather loosely arranged fibious tissue and 
fibi oblasts, foiming rounded, villous oi polypoid piojections, coveied 
by intact endothelium (fig 3) These nodules contained small numbeis 
of lymphocytes and monocytes, numeious capillaiies and a few larger 
\asculai channels No thrombotic material was present on or about 
them No bacteiia could be demonstiated in sections stained by Giam’s 
method A small bit of film thiombotic mateiial was adheient to the 
mitral vahe of R 96 (fig 4) In this thiombus and in the nodule 
beneath it diplococci could be seen plainly in sections stained by Giam’s 
method Similar nodules weie piesent in the initial valve of R98 
These lesions weie identical in stiucture with those found along the 
mitral maigins in iheumatic endocarditis occurimg in man 

Small localized lesions weie found in the myocardium of D 39, R 96, 
R 97 and R 98 In D 39 these weie few and occurred as small accumu- 
lations of monocytes, some of which had seveial nuclei, fibi oblasts and 
lymphocytes, suiioundmg neciotic muscle fibeis They weie not found 
in any chaiacteristic relationship to arteiial stiuctuies In the spaces 
between muscle fibeis throughout the sections theie weie small accumu- 
lations of similar cells (figs 5 and 6) 

In R96, R97 and R98 the local lesions in the myocaidium weie 
numeious, and in most instances weie situated adjacent to oi suiiound- 
ing small arterial blanches In R98, killed foui days aftei inoculation, 
the lesions consisted of a numbei of neciotic muscle fibers suiiounded 
and infiltrated by polymorphonucleai leukocytes, eosinphils and mono- 
nuclear cells (fig 7 A") In R 97, killed ele\en days aftei inoculation, 
the largei nodules consisted of lemnants of muscle fibeis, suiiounded 
by fibrous tissue containing many giant cells, monocytes and a few 
lymphocytes The giant cells had homogeneous, slightly basophilic 
cytoplasm and had fiom four to twelve pale, oval nuclei The smallei 
nodules occuired suiioundmg oi adjacent to aiterial twigs Occasion-^ 
ally the arterial wall itself was involved The giant cells heie were 
larger Their cytoplasm extended into the adjoining spaces between 
cells Theie were more numeious fibrous tissue cells and fewer lympho- 
cytes (fig 8 A and B) Occasional!}^ calcification was piesent m these 
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Fig 7 — A, an earl> stage of a submihary lesion in the ventricular wall of 
R 98 A number of necrotic muscle fibers are surrounded and infiltrated by mono- 
cytes, lymphocytes and plasma cells Giant cells are beginning to form A few 
leukocytes are present , X 200 

B, a submihary lesion in the ventricular wall of R 97 This nodule is in a stage 
more advanced than that in A An arterial branch is present adjacent to this 
nodule just outside the field to the left Degenerated muscle fibers are seen at the 
right and at the left below the center The black masses are calcified material , 
X 200 
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Fig 8— A, a smaller lesion than that shown m figure 7B This lesion involves 
the wall of the adjacent arteriole Ventricular wall of R 97, X 200 B, a small 
lesion, containing many giant cells, separated from an arterial wall b\ a few muscle 
fibers, X 200 
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Fig 9 — a section from the ventricular wall of R 97, stained b\ Gram’s 
method and magnified 1,000 times The monocjtes and giant cells in a submihary 
nodule contain many cocci in pairs, short chains and irregular clumps Some are 
seen outside of cells 


B, the margin of a nodular lesion in the psoas muscle of R 99 Necrotic muscle 
fibers are surrounded by monocytes, small mononuclears and immature fibrous tis- 
sue cells Many giant cells and vascular channels are present, X 200 
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lesions The submihary nodules m the heait muscle of the labbits were 
much largei than those m D 39 They varied from 0 1 mm to 1 mm in 
width and fiom 0 2 mm to 1 5 mm m length Numeious cocci m pairs 
and clumps weie demonstiable in some of these nodules (fig 9 A) In 
those in which fibiosis was well maiked, no bacteiia could be seen 
These nodules piesented all the various features that characterize the 
Aschoff nodule (Clawson'’) 

The lesions in the skeletal muscles of R97, R 98 and R99 weie 
laigei than those found in the m)ocaidium and appeared to have no 
lelationship to the aiteiies Otheiwise their structuie lesembled that 
of the nodules found in the heart (fig 9 B) 

The auiicular endocardium of D 39 and D 41 was increased to four 
01 five times its normal thickness This inciease consisted of fibious 
tissue which was distinctl}^ h}ahne Beneath it were numeious whoils 
of fibious tissue, submihary in size, which caused the lining to be 
elevated This gave the auriculai endocardium a coarsely granular 
appeal ance leadily seen 111 the photograph (fig 1) Grossly these had a 
lellow coloi Some of the nodules were markedly calcified In others 
the deposit of calcium was slight These granules in the endocardium 
weie particulaily numerous just above the lOot of the anteiioi mitral 
leaflet and in the auriculai appendage Von Glahn^ desciibed similar 
auricular lesions as a piominent featuie in iheumatic hearts He found 
such auriculai involvement in nine of thiity-one cases of iheumatic 
endocarditis He stated that the calcification was superficial, with the 
altered endocaidium lying beneath it In the dog’s heart showing this 
feature, the calcium was deposited in fibrous nodules lesembling healed 
submihary lesions, lying beneath the thickened endocardium We were 
unable to demonstiate micro-organisms in sections of the valvular or 
auriculai lesions oi m nodules in the myocardium from eithei of the 
dogs 

The small aiteries in both dogs and labbits and the aorta m one of 
the dogs, D 38, showed the type of changes which have been described ° 
as occurring in rheumatic disease In the intima and inner portion of the 
media of the coionary branches in D 39 theie was marked piolifeiation 
of tissue, resulting in paitial obstruction of the lumen There was no 
apparent proliferation of the endothelium m these vessels In D 38 the 
vasa vasorum of the aorta were suriounded by small accumulations 


3 Clawson (footnote 1, second reference) 

4 Von Glahn, W C Am J Path 2 1, 1926 

5 Klotz, O Tr A Am Physicians 27 183, 1912 Pappenheimer, A M , 
and Von Glahn, W C J M Research 44 489, 1924, Am J Path 2 235, 1926 
Paul, J R j\redicme 7 383, 1928 
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of monocytes and lymphocytes In the media theie were local accumu- 
lations of laige monoc 3 des lying between the fibers Piesumably the 
piessuie of the fibers caused the cells to be ai ranged m thin, flat layeis, 
which in sections appear as rows, as suggested by Pappenheimer and 
Von Glahn ''' Theie weie occasional wedge-shaped fibrous nodules 
containing laige mononucleai cells about the nutrient vessels in the 
outei maigin of the media In D 40 the vasa vasorum of the ascending 
aorta weie abnoimally laige and numerous and weie conspicuous even 
111 the innei poition of the media This featuie was first desciibed by 
Klotz ’’’ Theie were small local aieas in the media where the musculai 
and elastic tissue had disappeaied and had been leplaced by delicate 
seals Nothing lesembhng Aschoft nodules was seen in this aoita 

The smallei arteiies, especially m the lungs, occasionally in the hvei, 
spleen and kidney, shoAved prohfeiation of the endothelium, sometimes 
with narrowing of the hunen , in others, the lumen was completely 
obstructed Fiequently theie weie small, iiiegulai vascular channels 
in the prohfeiation that filled the lumen In no case was theie evidence 
of thiombosis In R 96 and R 99 and m D 38 and D 39 the pulmonaiy 
arteiioles were maikedlv involved by piohfeiation of the endothelium 
In R 96 appi oximately 75 per cent of the arterioles, the diameter of 
which was not laigei than that of a noimal lenal glomerulus, weie 
involved, as shown m fig 10 R In the alveolar walls were numeious 
small clumps of densely staining cells with oblong nuclei resembling 
endothelial cells We aie strongly of the opinion that these represented 
obliterated capillaiies, but since no lumen was demonstiable this could 
not be verified A similai change was present in the minute arteiioles, 
the walls of which made identification possible The alveolar septums 
adjacent to these clumps were distinctly thickened by fibrous prolifera- 
tion In some of the arterioles a definite infiltration of polymorphonu- 
clear and lymphocytic cells was present both within and about the 
vessel These were lather numerous in the lung and liver of D 39 

The subcutaneous nodules in the eais of R99, which was killed nine 
days after inoculation, each consisted of a neciotic center containing 
numerous granules from nuclear destiuction Many polymorphonuclear 
and mononuclear cells were present in and sui rounding the necrotic 
focus No “palisade arrangement,” frequently seen in rheumatic nodules 
in man, was present In R 96, killed twenty-eight days after inoculation, 
these nodules consisted of a ground substance of hyaline material Sur- 
rounding these hyaline areas and between them there was a proliferation 
of fibrous tissue cells of irregulai shape, with no definite arrangement 
No leukocytes or mononuclear cells were present These nodules 
apparently were well advanced toward healing 
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B 

Fig 10 — A, endarteritis with irregular thickening of the wall and narrowing 
of the lumen Ventricular \\all D 39, X 200 B, proliferative endarteritis in a 
branch of the pulmonary arterv of R 96, X 200 
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In the lesions seen in these dogs and labbits theie was no tendency 
to suppuiation even whcie neciosis was maiked Unifoimly the lesions 
weie chaiacteiized by the piesence of laige and small mononucleai 
cells giant cells and the foimation of fibious tissue 

LOSS or VIRULENCE 

A cultuie of the same stiain used in the expeiinients had been kept 
in Icilioiatoiy mediums foi five weeks Duiing this time it had been 
tiansplanted repeated!} Aftei twentA-foui houis at 37 5 C the cultuies 
had been held in lefiigeiation at about 4 C It was noted that the 
chaiactei of the gioi\th, both in bioth and on agai , was modified The 
colonies on agar weie no longei film and disci ete, but weie soft and 


T \ijLE 2 — Stimiiiaiy of Obseivaltoiis m Rabbits Inoculated zvith Gioivth of Loza 

Fit uicncc 


1 Piituris Noted 

R 120 

R 110 

R131 

R 112 

londorncss of :omt<' 

- 

4- 

— 

+ 

rffu'ion in joints at autopej 

- 

- 

— 

— 

P(nt irdial oflupion 


- 

— 

— 

Subcutnnooiis nodules 

- 

— 

— 

— 

Granular mitral \ef,ctations 

- 

a. 

— 

— 

Myocardial streaks 

— 

- 

— 

— 

Streal s in skeletal muscles 

- 

— 

— 

- 

Submiliarj nodules In inioeardiuiii 


- 

— 

— 

Pulmonarj arterial lesions 

1- 

— 

— 



spiead leadily when touched In liioth the oiganisms no longei held 
together in film masses, but giew m chains, producing tuibidity with 
slight flocculation The chai actei istic hemolysis and gieen discoloration 
on blood agai lemained unchanged Four young rabbits, weighing 
about 900 Gm each, weie inoculated in exactly the same manner as the 
fiist group described The joints of two became slightly tender No 
swelling was noticeable, and the joints returned to normal within foity- 
eight houis The animals lost weight giadually and became anemic 
The observations aie summaiized m table 2 

The organism inoculated was lecoveied in cultuies fiom the chronic 
focus m three of these rabbits In the case of one labbit, which died 
some hours before examination was made, postmoitem contamination 
made cultures unsatisfactoi} The diffeience in the manifestations and 
111 the gross and micioscopic lesions in these two gioups of rabbits was 
sti iking Evidentl}^ the pathogenicity of this strain of streptococci was 
markedly changed bv being held for a few weeks in artificial mediums 
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SUMMARY 

Young dogs and rabbits, not subjected to sensitization oi othei 
previous tieatment, weie inoculated with Sti eptococcxis vuidans from a 
case of bacteiial endocarditis in man The manifestations of disease 
which followed weie veiy similai to the clinical featuies of acute 
rheumatic fever 

The gloss and micioscopic lesions in these animals were identical 
with those that chaiacterize rheumatic disease These lesions included 
verrticose vahulai endocaiditis, aunculai endocaiditis with calcification, 
rheumatic nodules — Aschofl: bodies — m the myocardium, lesions of the 
iheumatic type in the aortic walls, prolifeiative endarteritis involving 
small aiteiies and fibioid nodules m subcutaneous and musculai tissues 
Peiicarditis with effusion was produced, hut no pericaidial adhesions 

The organism inoculated was lecultivated from some of the lesions 
and was demonstrated microscopically in sections from others 

These results followed a combination of intiavenous inoculation 
with implantation of chionic focus It is not maintained that this mode 
of inoculation was essential to the production of the lesions We believe 
the use of young animals and of fleshly isolated cultuies was of great 
impoitance in pioducing the lesions described 

CONCLUSION 

The characteristic lesions of iheumatism can he j^ioduced by strepto- 
cocci The lesults obtained strengthen the eMdence that stieptococci of 
low virulence aie the diiect cause of iheumatic disease 



FIBROUS OSTEODYSTROPHY (OSTEITIS FIBROSA) IN 
EXPERIMENTAL HYPERPARATHYROIDISM 
OF GUINEA-PIGS 

HENRY L JAFFE, MD 
AARON BODANSKY, Ph D 

A\D 

TOHN E BLAIR, PhD 

MW \ORK 

In anothei report,' the pioduction of osteitis fibrosa as a result of 
experimental hyperparath) roiclism in clogs was described Also, the 
pievious expenmental attempts to produce this fibrous osteodystrophy 
and instances of its spontaneous occunence m dogs, pigs, monkeys, 
cattle and horses weie leviewed 

We decided to study the effects of paiathyioid extiact (paiathor- 
mone Colhp) on the bones of guinea-pigs, since the guinea-pig had been 
reported to be “immune” to the action of parathoi mone - This con- 
clusion was based on the absence of effect on serum calcium following 
the injection of parathoi mone Our expeiiments on the effects of 
parathormone on the seium calcium and phosphoius of guinea-pigs 
failed to corroborate these observations “ With large doses of para- 
thormone we obtained consistent effects on the serum calcium of 
guinea-pigs, and found that these effects could be brought out more 
prominentl) in young animals aftei prolonged fasting In addition, 
changes in the bones were found, particulaily in young guinea-pigs, 
whether hypercalcemia had been found or not ' The histologic 
changes produced m the tissues of the guinea-pigs, especially in the 
bones, following the injection of parathormone, will be desciibed m 
detail, and the relation of these changes to nonexperimental osteitis 
fibrosa of lower animals and man will be indicated The chemical 
observations will be touched on briefly They have lieen leported else- 
where in greater detail ® 

* Submitted for publication, JuJy 21, 1930 

* From the Laboratory Division, Hospital for Joint Diseases 

Ell Lilly & Company supplied some of the parathormone used in the 
experiments 

1 Jaffe, H L , and Bodansky, A J Exper Med 52 669, 1930 

2 Macleod, J J R, and Taylor, N B Tr Roy Soc Canada (Sect V 

Biol Sc ) 19 27, 1926 Tavlor, N B Am J Physiol 76 221, 1926 

3 Bodansky, A , Blair, J E , and Jaffe, H L J Biol Chem 88 669, 1930 

4 Jaffe, H L , Bodansky, A , and Blair, J E Proc Soc Exper Biol & 
Med 27 710, 1930 
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THE SPONTANEOUS OCCURRENCE OF OSTEITIS FIBROSA IN RODENTS 

Levy® described an adult tubeiculous labbit in which at autopsy 
metastatic calcification of the soft tissues was discovered This led to 
histologic examination of the hones, which in the gioss appeared normal 
in form and structure Microscopically, generalized lesions of the 
bones weie discoveied, which were most marked in the tibia There 
was extensive lesoiption with enlaigement of the canals of blood vessels, 
lesultmg in thinning of the coitex Replacement of the bone by con- 
nective tissue was obseived in the enlaiged canals of the blood vessels 
and on the sui faces of the cortex, wheie Howship’s lacunae and 
osteoclasts weie piesent Theie was piactically no foimation of 
osteoid tissue, and few osteoblasts Avere observed The metastatic 
calcifications weie found m the kidne\s, lungs, mucosa of the stomach 
and aiteiial walls Levy did not designate by name the condition that 
he described, but Chiisteller,” who lestudied material fiom this case, 
was inclined to consider it one of acute piogiessive atrophy of bone, 
similai to that desciibed by Askanazy in man' He based his opinion 
on the fact that osteoblasts and osteoid tissue were piactically absent 
m the greatly fibiosed bone Because of the laiity of spontaneous 
fibious diseases of bone m labbits, it would be impossible to come to 
a decision as to whether Levy’s case ivas one of osteitis fibrosa or one 
of progiessive atiophy of bone, oi whethei one is a stage of the other 
Otu experimental lesults on guinea-pigs indicate that Levy had a case 
of title generalized osteitis fibiosa (see comment) 

Pick® desciibed a hedgehog, the skeleton of which showed nothing 
unusual macioscopicall}^ On micioscopic examination the bones 
showed teiiific lacunar lesoiption by osteoclasts, and both the compact 
and the sj^ongy bone were vasculaiized, and the enlarged canals of the 
blood vessels contained connective tissue Fibiosis of the maiiow tvas 
also present The soft tissues shotved metastatic calcification Pick, 
as others before him, inteipieted the metastatic calcification as an 
indicator of rapid and extensive lesoiption of bone He believed that 
the changes obseived in his animal weie similai to those described by 
Askanazy in man and by Levy in the rabbit, and that his and Levy’s 
cases represented eaily stages of osteitis fibrosa, modified m appeal ance 
because of difterences of the species and somewhat different from the 
usual cases of osteitis fibrosa in man 

5 Levy, E Arb a d Geb d Path u Bakteriol a d path Inst Tubingen 
6(pt 2) 555, 1908 

6 Chnsteller, E Ergebn d allg Path 20 (pt 2) 1, 1923 

7 Askanazv, M Beitrage zur Knochenpathologie, Festschr f M Jaffe, 
Braunschweig, F Vieweg & Sohn, 1901 

8 Pick, L Berl klin Wchnschr 54 797, 1917 
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Pick also agieecl with the fuithei point that in lowei animals and 
m man osteitis fibiosa may be diagnosed when there is intensive lesorp- 
tion of bone and fibiosis of the maiiow, even without the piesence of 
osteoid tissue This statement is paiticularly applicable to lower 
animals 

THE PARATHYROID GLANDS AND MINERAL METABOLISM 

Parathyroid h} peisccietion (simple hypeiplasia or benign adenoma) 
has been suggested as the cause of ceitain clinical d}strophies of bone 
It IS also known that the injection of paiathoimone into the dog “ and 
man leads to h} percalcemia and to increased excretion of calcium and 
phosphoius, paiticiilaih in the urine, and to lowered serum phosphorus 
and hypotonicit} The phenomena of overdosage m the dog have also 
been described — vomiting, diarrhea hematuria, hemorrhagic gastro- 
enteritis, impairment of the kidne\s, Iwpei phosphatemia and extensive 
metastatic calcification in the soft tissues especially in the kidneys, heart 
lungs and gastro-mtestmal tract 

It has also been established that in mice, rats and rabbits, relatively 
small, if any, effects on serum calcium are produced b} the administra- 
tion of relatively large doses of parathormone These reports have been 
reviewed by'- us m another paper ® 

Negative results after massive injections of paiathoimone m guinea- 
pigs were reported by Macleod and Taylor and Taylor - However, we 
have shown that m guinea-pigs consistent eftects on serum calcium and 
phosphoius could he produced by large doses of parathormone, and that 
these effects could be brought out more prominently in young animals 
particularly after prolonged fasting^ We have also shown that with 
doses not sufficiently' great to produce eftccts on serum calcium and 
phosphorus, mobilization and excretion of calcium could be inferred 
from the microscopic examination of the bones ‘ 

It is interesting to note that although Bauer, Aub and Albright 
injected parathormone into young experimental animals in sufficiently 
large doses and for sufficiently long periods to suggest the probability 
that they had produced changes in the bones, they did not study bones 
histologically The necessity' of subjecting bone to histologic examina- 
tion has been urged by many pathologists and is emphasized by' the cases 
reported by Levy and Pick The bones of their animals appeared 
normal in the gross, but histologically' these were greatly diseased 

9 Collip, J B Medicine 5 1, 1926 Greenwald, I , and Gross, J J Biol 
Chem 68 325, 1926 

10 Hunter, D , and Aub, J C Quart J Med 20 123, 1927 

11 Hueper, W Metastatic Calcifications in Organs of Dog After Injections 
of Parathyroid Extract, Arch Path 3 14, 1927 Learner, A J Lab 6^ Clin 
A'led 14 921, 1929 Collip (footnote 9) 

12 Bauer, W , Aub, J C, and Albright, F J Exper i\Ied 49 145, 1929 
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METHODS 

Nearl}^ all the guinea-pigs used in these experiments were raised in the labora- 
tor}^ They were kept under hygienic conditions Their diet consisted of carrots, 
cabbage, hay and oats Water was supplied to all animals ad libitum This diet 
has been fed to all guinea-pigs in this laboratorj, and on it they thrive and 
reproduce during all seasons of the >ear 

Some of the experimental animals were caused to fast for long periods 
(from sixty to seventy-two hours) The experimental animals were given sub- 
cutaneous injections of parathyroid extract (parathormone Collip) The serum 
calcium was determined bv the Clark-Collip method and the serum phosphorus by 
the Benedict-Theis method Nearly all of the experimental animals were killed 
to terminate the experiments, and were examined immediately thereafter 

The tissues were fixed cither in neutral formaldeh\de or Helly’s solution The 
bones that were fixed in formaldclD^de were decalcified in Muller’s fluid plus 5 
per cent glacial acetic acid, while those fixed m Hellj’’s solution were decalcified 
in 5 per cent nitric acid Some of the soft tissues were fixed m 95 per cent 
alcohol and were stained for calcium bj the von Kossa method The tissues were 
embedded m paraffin and stained uith hematoxylin and eosm 

Four types of experiments were done (1) on the effects of large single doses 
of parathormone on Aoung fed guinea-pigs and on young guinea-pigs that had 
fasted for \arious periods, (2) on the effects of large single doses of parathormone 
on adult fed and fasting guinea-pigs, (3) on the effects of repeated doses of 
parathormone on joung guinea-pigs, (4) on the effects of intermittent treat- 
ment of young guinea-pigs with large doses of parathormone (with production 
of osteoid tissue) 

In addition, the bones from nineteen untreated young and old, fed and fasting 
guinea-pigs were studied as controls for the treated guinea-pigs under the con- 
ditions of the experiments Our experience of several jears with the bones of 
guinea-pigs under a variety of experimental conditions served as an additional 
control in the interpretation of the changes in the bones Resorption of bone, 
which IS a prominent feature of these lesions, has been discussed by one of us 


ErrECTS OF A LARGE SINGLE DOSE OE PARATHORMONE 

ON THE BONES 

In Young Guinea-Pigs Fed to the Time They VVeie Killed — Eleven 
guinea-pigs, each weighing between 280 and 368 Gm , wei e given a 
subcutaneous injection of 20 units of paiathormone pei hundred grams 
of body weight Thej'^ weie killed at intervals of six, twelve, eighteen, 
twenty-four, thirty-six and foity-eight hours aftei the administration 
of parathoi mone 

At SIX hours, examination of the iibs show’^ed slight congestion of 
the mairow in the vicinity of the costochondi al junction, and definite, 
but slight, subpeiiosteal resoiption, as indicated by the presence of a 
number of Howship’s lacunae and osteoclasts on the shafts of the ribs 
At twelve hours aftei the injection of paiathoimone, the iibs showed 

13 Jaffe, H L Am J Path 5 323, 1929, Resorption of Bone, Considera- 
tion of Underlying Processes, Particularly in Pathologic Conditions, Arch Surg 
20 355, 1930 
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moie advanced changes subpei losteal lesorption was inoie advanced, 
the lacunae containing osteoclasts , the canals of blood vessels of the 
compacta weie enlarged, and the maiiow had undergone some fibrous 
replacement at the costochondial junctions, where the new formation of 
endochondial bone showed signs of diminution By the eighteenth houi, 
the changes had advanced fuither Howship’s lacunae beneath the 
periosteum of the shaft weie now ver}' deep and contained fibious tissue 
and osteoclasts, underneath the endosteum was an attempt at foimation 
of bone, the canals of blood vessels of the shafts of the ribs were 
enlaiged and contained connectn'e tissue, fibious tissue leplacement 
was obseived m the mairow at the costochondial junction and was 
consideiablc m one of the animals, new endochondial ossification had 
ceased at the costochondial junction Ribs from the guinea-pig killed 
twenty-four houis after the injection of parathoimone showed changes 
of about the same degiee However, the ribs of an animal examined 
thirt}-six houis after the administration of paiathormone showed still 
moie pronounced changes the lesorption of bone was extensive, sub- 
pei losteally, the coitex showed consideiable excavation, deep Howship’s 
lacunae with osteoclasts on then walls, and connective tissue, theie was 
replacement of the lymphoid maiiow by connective tissue, most marked 
at the costochondral junction, wheie it filled the man on cavity and 
extended for a considerable distance immediately underneath the coitex 
By the forty-eighth houi, even moie extensive changes veie obseived 
the cortex neai the costochondial junctions was fiactuied, owing to 
severe decalcification , the rest of the shaft showed extensive lesorp- 
tion, the canals of blood vessels weie much enlaiged and contained 
fibrous tissue, there was very extensive hemoiihage and edema of the 
marrow at the costochondial junction, where the maiiow was also 
fibrosed, formation of bone had ceased, paiticulaily at the costo- 
chondral junction 

Young guinea-pigs, therefore, receiving a large single dose of para- 
thormone, showed definite, but slight, histologic changes as eaily as 
the sixth hour after the administration of parathormone, which became 
progressively more intense to the fortj'-eighth hour, the longest interval 
of time employed At this period decalcification was so marked that 
the coitices of the ribs weie frequently fractured Often the cortex 
near the costochondral junction was conveited into a pmk-stainmg 
tissue consisting of disorganized fibrils of bone, and the fibiils lemamed 
after lemoval of the inorganic constituents of the matrix These 
results were striking evidence of the severe and extensive decalcification 
that one large dose of parathoimone is capable of inducing in guinea- 
pigs See figure 1 

Study of the serum calcium and phosphoius of these eleven animals 
showed a slight variation from the normal The calcium tended to be 
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Fig 1 — A, the costochondral junction of a rib of a young control guinea-pig 
weighting 280 Gm The cartilage columns are regular, and endochondral ossi- 
fication IS active , the Ivmphoid marrow extends to the costochondral junction 
Magnification, X 60 B, the shaft of the rib shown in A The cortex is compact, 
the canals of the blood vessels are small, Ijmiphoid marrow occupies the medullarj' 
cavity Magnification, X 60 C, the shaft of the rib of a j'oung guinea-pig weigh- 
ing 300 Gm The animal was killed fortj'-eight hours after the injection of 60 
units of parathormone, and had been permitted to feed The Ivmphoid marrow 
has disappeared, and the marrow cavitj' is filled with blood, the result of free 
hemorrhage The cortex alreadj”^ shows extensive resorption and enlargement 
of the canals of blood %essels These canals contain fibrous tissue Magnification, 
X 65 £), the costochondral junction of the rib shown m C The marrow is degen- 

erated , the cortex is fractured in numerous places , the columns of endochondral 
bone are splintered, and new endochondral ossification has ceased Magnification, 
X 65 
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highei at twenty-four and thnt 3 '-six hours aftei injection The seium 
phosphorus values showed a distiibution not fai above the zone of 
the values found for the fed controls 

The striking featuie bi ought out in the study of these eleven guinea- 
pigs IS that in spite of the piogiessively inci easing intensity of the 
lesions of the bones ovei a peiiod of foity-eight houis, theie Avas lela- 
tively little change in the seium calcium and less in the serum phos- 
phorus It illustiates the difficult}'' of obtaining h} percalcemia in young 
guinea-pigs that aie being fed It shows that nevertheless theie Avas 
a progiessive effect of the paiathormone eithei diiectl} oi mdnectl}, 
on the bone and bone maiioAv, and that h} perpai athyi oidism existed 
The lesults indicate that hypeicalcemia should not be used as a sole 
ciiterion of hyperpai athyi oidism The reasons foi the absence of 
maiked h}peicalcemia ma} possibly be found, as aa^c have indicated 
elseAvheie, m an inci eased late of the excietion of calcium, oi possibh 
the h} percalcemia Avas counteracted by feeding, since the diet of oui 
guinea-pigs yields in the couise of metabolism a basic balance It is 
knoAvn that parathyioid hypeicalcemia may be decreased by bases 

In Young Pasting Guinca-Pigs — Six young guinea-pigs vaiying in 
Aveight from 310 to 360 Gm Avere made to fast fiom sixty to sevent}- 
tAvo hours At intervals of fiom three to foity-eight hours before the 
termination of the expeiiment, an injection of parathoimone Avas given 
equivalent to 20 units pei hundred grams of body Aveight These 
animals also shoAved a piogiession of the pathologic changes, as 
observed m the iibs of the fed series, becoming moie intense to the 
forty-eighth hour, Avhich Avas the longest interval of time employed At 
this period, decalcification Avas so maiked that the cortex of the ribs was 
fractured The cortex near the costochondial junction Avas coiwerted 
into a pink-staining tissue, consisting of disoiganized fibiils of bone, the 
fibrils lemaining aftei lemoval of the organic constituents of the matrix 
The changes aftei foity-eight hours Aveie possibly slightly moie severe 
in the fasting than m the fed animals, although an insufficient numbei 
of animals Avas studied to alloAV definite conclusions It is obseived, 
therefore, that changes in the bones after a single large dose of paia- 
thormone Avere of the same ordei and extent in fed and fasting animals 

The effects of prolonged fasting were, however, reflected in the 
figures foi seium calcium and phosphorus The results for these six 
animals, with those for seventeen additional animals the bones of Avhich 
Avere not studied mici oscopically, shoAved an increase in the seium 
calcium as early as four houis after the injection, rising to a maximum 
after from eighteen to thirty-six hours and persisting at a high level to 
forty-eight hours after the injection The serum phosphorus in these 

14 Stewart, C P , and Percival, G H Biochem J 21 301, 1927 
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animals rose high above that of the fasting controls (not leceiving para- 
thoimone), indicating ovei dosage 

Thus It IS observed that prolonged fasting helped to demonstrate 
hypercalcemia, but the bone changes resulting fiom the hypei parathy- 
roidism weie obseived in both fasting and fed animals, with and with- 
out hypercalcemia, respectively 

That piolonged fasting, as such, could not laise the seium calcium 
of the guinea-pig or induce the bone changes described was shown by 
an examination of six fasting 3^oung controls, the values of the serum 
calcium and phosphorus of which were normal, the bones of four of 
these animals showed, on histologic examination, only the usual effects 
of starvation on the bone mai i ow — that is, the opening of innumerable 
blood sinuses in the marrow In addition theie was diminution m the 
formation of new endochondial bone at the costochondral junctions In 
none of the sections was theie much enlaigement of the canals of blood 
vessels, nor was theie fibious invasion of the mariow and bone An 
abnoimal numbei of osteoclasts and Howship’s lacunae were not 
obsei ved 

III Adult Guinea-Pigs Fed to the Time They Weie Killed — Six 
adult guinea-pigs, each weighing between 620 and 730 Gm , weie given 
an injection of a single large dose of parathormone (20 units per 
bundled giams of body weight) twelve, twenty-foui and forty-eight 
hotiis befoie the) weie killed In no instance were marked effects 
obseived m the bones, such as enlargement of the canals of blood 
vessels, subpeiiosteal and subendosteal lesorption with osteoclasts in 
Howship’s lacunae, or neciosis of mairow and fibrosis of bone and 
mariow The serum calcium tended to use and was definitely high at 
twenty-foui houis The serum phosphoius values weie slightly above 
the normal lange 

It IS almost inconceivable that the large doses of parathoimone 
injected into these adult guinea-pigs did not have some effect on their 
acid-base equilibrium, with some effects on the calcium reserves of the 
bone We have found histologic examination useful m demonstrating 
the effects of parathoimone in the bones of young guinea-pigs, in which 
we have been able to study the results of experimental hypei pai athy- 
roidism We have observed identical changes m the bones of young 
guinea-pigs, dogs and rabbits given each a single large dose of para- 
thormone It IS possible that m the adult guinea-pigs, while the 
histologic examination showed no obvious effects of experimental hyper- 
parathyroidism, chemical analyses, which aie capable of greater 
precision, would have shown slight quantitative differences in the treated 
adult, as compaied with the control adult animals 
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doubt whethei these adult guinea-pigs are immune to such large 
doses of parathoimone They showed definite efifects on the seium 
calcium, and the seium phosphorus also seemed to be affected We 
believe, howevei, that the effects of hyperpai athyroidism on the hones 
may be qualitatively difterent m young and adult guinea-pigs Much 
largei doses of paiathoimone might have induced severe changes in the 
hones of the adults An impoitant qualification in all discussions of 
the changes in the hones m experimental hyperparathyi oidism is that 
they are most marked in the young animals, m the most actively glowing 
portions of the bone, that is, at the costochondral junctions oi in the 
subepipltyseal legions of the metaphjsis or in the ends of the diaphyseal 
coitex Clinical cases of osteitis fibiosa cystica, with parathyioid 
adenoma, likewise occur m } oung persons, m whom the lesions probably 
have been developing fiom infanc}^ oi childhood It seems that the 
phjsiologic state of the bone is impoitant m eliciting the effects of 
hypei parath}'! oidism 

In Adult Fasting Guinea-Pigs — Seven adult guinea-pigs, each 
weighing between 620 and 860 Gm , weie studied They were made to 
fast for seventy-two houis befoie they weie killed, and were given an 
injection of a single large dose of paiathoimone (20 units pei hundred 
grams of body weight) six, twelve, twent}-four and forty-eight hours 
before being killed The bones of none of these animals showed resoip- 
tion of bone or fibiosis of mauow, though two of them showed a slight 
increase in the number of subpei losteal and subendosteal osteoclasts, 
which may in itself have been due to fasting rather than to the paiathoi- 
mone In these animals the effects on the serum calcium were slight 
and not much greater than m the fed guinea-pigs The values of the 
serum phosphorus were geneially slightly above the normal lange 

In these doses, therefore, the hypei paiathyi oidism that was induced 
was associated with only slight elevation of the serum calcium and 
phosphorus, and there wei e no obvious effects on the bones on histologic 
examination 

EFFECTS or REPEATED DOSES OF PARATHORMONE ON THE BONES 

In Young Gi ozuiiig Guinca-Pigs — As stated in oui report of the 
chemical results,^ the animals used m these expeiiments were all young, 
the initial weight of most of them was between 300 and 400 Gm , a few 
weighed more, 470 Gm being the weight of the heaviest In order to 
observe the condition of the guinea-pigs during the progress of the 
experiments, they were weighed at frequent intervals Five groups of 
experiments were earned out Group 1 included five animals given daily 
injections of 10 and 20 units for ten and sixteen days Group 2 included 

15 Hirsch, I S Radiology 12 505, 1929, 13 44, 1929 
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two animals treated for thirty-foui days , the maximum daily dose was 
16 units, pieceded in one of the guinea-pigs by previous tieatment with 
smallei doses Gioup 3 included animals given preliminaiy daily treat- 
ment with small doses, followed by large doses — up to 60 units Gioup 
4 consisted of animals receiving laige daily doses foi thiee days without 
piehminaiy tieatment Group 5 included animals leceivmg veiy laige 
daily doses (fioiii 60 to 100 units) foi four da}S aftei preliminaiy 
tieatment with smallei doses 

When 1 eceiving 10 units or less daily, the animal gained weight On 
about 20 units in the shoit expeiiments, the weight generally rose 
In oui longest peiiod thirt 3 ^-four days, with a daily dose of 16 units, the 
animals continued to gam until the twent 3 '-thii d da}, then lost lelatively 
rapidly until the twenty-seventh day, aftei which then weights lemamed 
piacticall} stationaiy On laiger doses, loss of appetite ^\as indicated 
by stationaiy oi slightly deci eased weight, and when the large doses were 
continued, laigei losses in weight occurred 

^^'^e noted the eftects of the lepeated doses of paiathoimone on the 
seium calcium and phosphoius The gumea-pigs weie bled usually at 
the end of the test, liut in seveial cases also during the progress of the 
test, prefeiably just befoie a dose was mci eased In view of oui 
obsei vations of the long peisistence m guinea-pigs of the eftect of a 
single injection of paiathoimone, the serum calcium and jjhosphoius 
at any time dm mg the couise of daily injections weie assumed to be 
under the influence of the last two, oi peihaps thiee, doses injected 
The significance of the mteival between the last injection and bleeding 
was theiefoie i educed 

Our guinea-pigs weie bled less than twent}-foui houis after lemoval 
of food, foi we found that aftei a single injection of parathormone 
theie weie no maiked dififerences between the values of the seium 
calcium and phosphorus of guinea-pigs fed to the time of bleeding and 
those of guinea-pigs that had fasted for tw^enty-foui hours or less 

Gioup 1 10 and 20 Units Daily foi Ten and Sixteen Day <; — One 

animal receiving 10 units of parathormone daily foi ten days show^ed 
m the sections of the ribs slight subperiosteal lesoiption with some 
How^ship’s lacunae, there was very slight fibrosis of the marrow’- at the 
costochondral junction Thiee guinea-pigs receiving 10 units daily foi 
sixteen days show’ed to a great degiee similar changes, the hghtei animals 
showung the moie severe lesions, because of the relatively laigei dose 
Sections of then iibs showed a generalized thinning of the coitex Sub- 
peiiosteally there w’as osteoclastic lesorj^tion, w'^ith Howship’s lacunae 
Some of the haversian canals of the cortex were enlarged and contained 
fibrous tissue There w’ere How’-ship’s lacunae and osteoclasts on the 
walls A few perforating canals weie observed extending through the 
entile thickness of the cortex The mairow’^ W'^as congested, the blood 
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sinuses were dilated, and a slight amount of fiee blood was present, with 
evidence of phagocytosis The mairow was scaiied, especially neai 
the costochondi al junction In this area theie was cessation of the 
loimation of new bone, with evidence of osteoclastic resoiption In 
some of the iibs theie was subpeiiosteal foimation of callus See 
figme 2 

One animal lecciving 20 units daily foi ten days showed essentially 
the same changes 

With these doses of pai athormone, no clear eftect on the seium 
calcium w^as obtained, the aveiage value being wuthm the noimal range 

G)oup 2 Daily Ti cahnent foi Thu ty-Fow Days — One of tw'o 
animals leceived 2 units of pai athormone daily for eight days, 8 units 
ioi se^enteen da) s and 16 units daily foi nine days It show’^ed definite 



Fig 2 — The shaft of a nb of a guinea-pig weighing 260 Gm when injec- 
tion with 10 units of parathormone daily was begun The animal was killed aftei 
sixteen dajs, at this time it w^eighed 323 Gm The cortex is thin, there is 
marked subperiosteal resorption , the canals of blood vessels are enlarged and 
filled with vascular fibrous tissue, the mariow is congested, and some free 
hemorrhage is present Magnification, X 65 

osteoclastic lesorption of the cortex of the ribs and fcmtii The 
enlaiged canals of blood vessels contained fibious tissue, with some 
fibiosis of the maiiow’’ at the costochondi al junction and at the nietaph- 
ysis The lesions were somewhat less seveie than those observed in 
guinea-pigs leceivmg 20 units daity foi ten days, the seventy of the 
lesions having probably been modified by the previous preparation wuth 
,the smaller doses and the gi eater weight of the animal The seium 
calcium on the twenty-fourth day w^as normal (after seventeen days on 
8 units) , but on the thirty-fourth day’-, aftei nine days on 16 units daily, 
it was 16 7 mg pei hundred cubic centimeters The serum phosphorus 
value at this time was appaiently noimal 
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In the othei animal, given 16 units daily foi the entire thiity-foui 
days, the ribs showed lesorption The canals of blood vessels were 
enlarged and contained fibioiis connective tissue The inaiiow at the 
costochondi al junctions and at the metaphyses was fibiosed The seiuin 
calcium was 12 1 mg pei bundled cubic centimeteis after eight days, 
and 11 6 mg, on the thirty-fouith day The seium phosphoius value 
was noimal 

Gioup 3 PreJimwajy Daily Tjcofment JVifJi Small Doses, Follozued 
by Laige Dosez, up to 60 Units on the Last Day — Foui guinea-pigs 
weie given 5 units of paiathoimone daily foi tvo days, 10 units for foui 
days, 20 units for foui days, 30 units foi foui days, 40 units foi one 
day and 60 units foi one daj' Sections of the iibs and long bones 
showed pronounced lesoiption of cortical bone with marked eiilaige- 
ment of the canals of blood vessels, and the canals contained much 
connective tissue and osteoclasts The maiiow' at the costochondral junc- 
tions and underneath the epiphyseal caitilage plates w^as scaiied and 
contained numeious dilated lilood sinuses, consideiable free hemoiihage 
and osteoclasts Foimation of endochondial new bone at the epiphjseal 
cartilage plates and the costochondi al junctions had ceased The changes 
vaiied somewdiat in degiee w'lth the individual animal, one of them show^- 
ing moie acute changes, with acute degeneiation of the mairow^ See 
figuie 3 

Guinea-pigs shownng a gieatei degiee of leaction to the hypeipaia- 
thyioidism piesented edema of the subcutaneous tissues of the abdomen 
and w^all of the chest These edematous tissues contained numeious 
eosinophils and man) neutiophil leukocytes The fibers of the heait 
muscle were degenerated and fiagmented in some and showed meta- 
static calcification The spleen show'ed fibiosis These foui guinea-pigs 
w^eie suffering from acute hypeipaiathyioidism, the lesults of wdiich 
w^eie leflected m both bones and soft tissues The seium calcium wvas 
elevated above noimal The seium phosphoius values weie wathin the 
normal range 

Gioup 4 Ihiee Laige Dailv Doses Without Piehminaiy Ticot- 
ment — Three guinea-pigs, each w^eighing about 320 Gm , w^eie given 
injections of 20, 40 and 60 units daily on thiee successive days The) 
all died duiing the thud day, befoie the seium calcium could be detei- 
nimed Their bones and soft tissues show'^ed veiy scveie eftects The 
ribs weie extensively resorbed, the liaA^ersian canals being enlaiged and 
containing much fibious tissue and numeious osteoclasts At the 
costochondral junctions theie was extensive neciosis of the bone, wnth 
very rapid decalcification, resulting m pmk-stainmg aieas — masses of 
disoiganized fibiils of bone, the remains of the organic matrix Theie 
w^as some edema betw^een the fibiils, and the tissue of the disoiganizcd 




Fig 3 — A, a section from near the costochondral junction of a rib of a 
guinea-pig weighing 276 Cm The gumea-pig was given daily treatment Avith 
small doses followed by large doses, up to 60 units on the last day It was 
killed sixteen days after the beginning of the experiment, at this time it 
weighed 356 Gm The marrow is consideiably scarred and contains numerous 
dilated blood sinuses and osteoclasts The resorption of bone is pronounced, and 
the enlarged canals of blood vessels contain much fibrous tissue and osteoclasts 
m How ship’s lacunae Magnification, X 60 B, the shaft of the rib shown m A 
Marked enlargement of the canals of blood vessels and numerous Howship’s 
lacunae and osteoclasts are observed Magnification, X 60 C, an area of meta- 
physeal fibrosis in a gumea-pig weighing 270 Gm at the beginning of the 
experiment and treated like the animal from which A and B were taken The 
gumea-pig weighed 315 Gm when killed Observe the marked fibrosis of the 
marrow and resorption of bone Magnification, X 60 D, the details of the osteo- 
clastic resorption of bone and of the fibrosis of the marrow shown m C 
klagnification, X 360 
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matiix had been rapidly vasculaiized Foimatioii o£ new bone bad 
ceased at the costochondial junction, and the trabeculae of bone deposited 
on the caitilage coies had been dissolved Thioughout the maiiow theic 
weie areas of neciosis The neciotic mairow contained nuineious 
neutrophil leukocytes At the costochondial junction, the mariow was 
cxtremel}’^ vascularized, somewhat fibiosed and showed fiee hemoirhage 
Fiactuie of some of the iibs occuiied in this legion The changes in 
the long tubulai bones weie of the same oidei as those desciibed in 
the libs, and the seveiest changes m the maiiow weie found m the 
metaphyses Where fiactuies had occuiied m the bones, an attempt at 
lepair by subpeiiosteal callus vas ahead}'^ evident See figure 4 A, B and 
C The soft tissues in the kidne3's, gastiic mucosa, lungs and heait 
showed considerable metastatic calcification The fibeis of the heait 
muscle weie degeneiated and fragmented (figure 4 D) The subcu- 
taneous tissues of the abdomen showed edema, neciosis and metastatic 
calcification Some of the othei organs and tissues weie congested 

Two guinea-pigs, each weighing about 375 Gm , received 80 units 
daily for three days, and two lecened 40 units daily for tliiee days 
All died before the blood could be examined The changes m the bones 
were as described in the pieceding paiagiaph, but moie seveie, the 
neciosis of the mariow being moie maiked, with laige cjstic spaces 
appealing in the maiiow at the costochondral junctions and m the 
metaphysis See figuie 5 

G)Oi(p 5 Foil! Veiy Large Daily Dosa (fioui 60 to WO Units) 
after Pr elimmar y Treatment with Smaller Doses — This gioup showed 
mail} striking diffeiences -when compaied with gioup 4 Aftei fiom one 
to three weeks of piehminaiy tieatment wnth small doses of paiathoi- 
mone (from 8 to 10 units), the doses weie lajxdly laised to 60 and 
even to 100 units dad) and maintained at these high points foi seveial 
days, wnthout the guinea-pigs succumbing By the end of the expeii- 
ment, one such animal had been leceiving 60 units a daj'^ for thiee days, 
anothei, 60 units for foui days, and a third, 100 units lor foui days 
The sei um calcium was very high in these animals, being 16 9, 20 and 
18 5 mg pel hundred cubic centimeters, i espectively, at the teimination 
of the experiment, but it is sti iking that no h} perphosphatemia devel- 
oped, the sei um phosphorus being 7 7,66 and 6 9 mg per hunch ed 
cubic centimeters 

The histologic examination of the bones confiimed the protective 
eftect that is exercised by preliminary treatment -with small doses of 
parathormone The bones were resorbed, and the enlarged canals of 
blood vessels contained fibrous tissue, embedded in which weie numei- 
ous eosinophils The connective tissue contained numeious osteoclasts 
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Fig 4 — A, the costochondral junction of a rib of a guinea-pig weighing 
300 Gm , given 20, 40 and 60 units of parathormone on three successive days 
There is extensive necrosis of bone and rapid decalcification , fractures are 
present Hemmorrhage of the marrow and fibrosis are observed An attempt at 
subperiosteal repair is present Magnification, X 60 B, cortical resorption of the 
shaft of a long tubular bone from the same animal as A Magnification, X 60 
C, shaft of a long tubular bone of a gumea-pig receiving three large doses of 
parathormone Note the extensive resorption and fibrosis of the cortex Mag- 
nification, X 20 D, the heart muscle of an animal given several large doses of 
parathormone , metastatic calcification is observed V on Kossa stain is used 
Magnification, X 60 
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and the bone showed numerous Howship’s lacunae The mariow was 
fibiosed, especiall}'^ at the costochondial junctions and m the metaphyses 
The sti iking featuie was the absence of acute degeneiation of the 
mallow, Avhich had been observed in all guinea-pigs given large doses 
without piehmmaiy tieatment 



Fig 5 — A, the costochondral junction of a rib of a guinea-pig weighing 375 
Gm , the animal had received 80 units of parathormone for three days Acute 
decalcification is observed, with fractures of the cortex There are degeneration and 
fibrosis of the marrow Magnification, X 60 B, the shaft of the rib shown m A 
Note the extensive resorption of the cortical bone and the fibrosis of the marrow 
See A Jilagnificdtion, X 60 C, a section through the middle of the diaphysis 
of a femur of the gumea-pig from which A and B were taken The canals of 
blood \essels are dilated Magnification, X 60 
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THE APPEARANCE OE OSTEOID TISSUE IN THE BONES OE GUINEA- 
PIGS GIVEN INTERMITTENT TREATMENT WITH PARATHORMONE 

The expeiiments thus fai detailed showed that paiathoimone pio- 
duces sinking eflects on the bones of young guinea-pigs The changes 
in the bones obsei\ed foil) -eight houis aftei one laige dose weie so 
seveie as to lesult in coitical fiactuies in the legions where the cortex 
is nonnall} thinnest — that is, at the costochondi al junctions and at the 
inetaphyses Laige doses induced in addition, hemoiihage of the mai- 
low, dilatation of the canals of blood vessels and slight fibiosis of the 
inaiiow Aftei lepeated smallei doses, extensive fibiosis of the marrow 
and invasion of the enlaiged canals of blood vessels by connective tissue 
occLiiied Aftei both single and lepeated administiation of paiathor- 
inone, Howship’s lacunae and osteoclasts weie numeious 

In none of these expeiiments in which the ticatment was continu- 
ous, was there foimation of osteoid tissue to an}" degiee In the experi- 
ments m which acute conditions weie produced, no osteoid tissue 
appealed for parathounone produced a constantl} piogressive resoip- 
tion of bone which would not permit the foimation of osteoid tissue 
In the experiments m which chronic changes lesulted, the formation of 
osteoid tissue was not obseived except in the lepaiative process follow- 
ing fractuie It w'as because of this that we planned experiments in 
which w"e gave to some guinea-pigs inteimittent tieatment wuth paia- 
thoimone, foi w"e weie desirous of obseiving the conditions under 
w"hich extensive osteoid tissue appealed in guinea-pigs treated with 
pai athormone 

Four gumea-iiigs, each w'eighing betw^een 235 and 410 Gm , w"eie 
subjected to the daily injection of paiathoimone. beginning with a small 
dose, w"hich w"as inci eased to 20 units b} the fourth daj Tieatment 
was continued with this dose until the seventh day The treatment was 
then intenupted foi seven days On the fifteenth day it was resumed 
w"ith the injection of 20 units daily until the tw"enty-fii st day m two 
animals and until the twenty-fouith day in the other two The treat- 
ment w"as then again discontinued foi five oi six days On resumption, 
the dosage was 20 units for one day, 30 units for one day, 40 units for 
tw"o days and 60 units for one day The treatment w"as discontinued, 
and the animals weie killed after intervals of from three to seven days 
after the last injection 

One of the most sti iking features observed m connection with these 
animals w"as that the seium calcium of two of them was 8 and 7 4 mg 
per hundred cubic centimeters The gumea-pig w"hich was allow^ed to 
live for seven davs after the last injection of paiathoimone showed 
10 2 mg of serum calcium per hundred cubic centimeteis Two other 
guinea-pigs, not included m this series, w"hich were also given mtei- 
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mittent treatment, the dosages of which were stepped up to 50 units a 
day, and which were killed five days aftei the last injection of para- 
thormone, showed 7 6 and 8 8 mg of sei um calcium pei hundred culiic 
centimeters 

An examination of the bones of these animals suggested an expla- 
nation of the low serum calcium Because of the laige doses of paia- 




Fig 6 — A, the shaft of a long tubular bone of a guinea-pig weighing 351 Gin 
The animal was given intermittent treatment with parathormone and killed five 
dajs after the last injection Note the extensive fibrosis of bone and the sub- 
periosteal callus formation Magnification, X 60 B, a. rib of a guinea-pig giver 
intermittent treatment with parathormone and killed four days after the last 
injection There is hemorrhage of the marrow, with fibrosis and multiple cjsts, 
some of which contain blood Magnification, X 60 

thormone injected during the last few days of the tieatment, extensive 
decalcification occurred, resulting in numerous fractures A period of 
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active lepaii followed aftei the admu)istiation of parathormone had 
been discontinued, lesulting in rapid and excessive deposition of cal- 
cium This demand foi calcium for purposes of bone repaii may have 
been the cause of the lowered serum calcium 

During the peiiod of lepaii the rate of foimation of new bone, as 
demonstrated histologically was lapid and the amount of new bone 
extensive Theie was extensive subperiosteal callus formation, consid- 
eiable new bone on the walls of the canals of blood vessels and con- 
siderable osteoid tissue at the costochondial junctions and m the 
metaphyses 

One of the animals showed numerous cysts in the marrow as a 
lesult of the extensive destruction of bone and maiiow, and these cysts 



F]g 7 — The shaft of a long tubular bone, with considerable osteoid tissue 
repair, in the same animal from which B in figure 6 was taken Magnification, 
X 130 


could frequently be identified as dilated vascular spaces secondary to 
the distuibance in the circulation m the marrow Cysts and osteoid tissue 
(see figs 6 and 7) were observed only in those animals that were 
allowed a few days to lecover from the last dose of parathormone It is 
therefore to be concluded that the formation of osteoid tissue and that 
of cvsts, m the course of osteitis fibrosa, are features characteristic, not 
of the lesion produced by hypeiparathjTOidism, but of the repair of 
the lesion The same conclusion regarding osteoid tissue m experi- 
mental and clinical hyperparathyroidism was reached by us as a result 
of our study of hypeiparathyioidisin in dogs ^ 
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COMMENT 

These expenments have shown that large doses of parath3roid 
extract (parathormone Colhp) injected into jmung gi owing guinea- 
pigs cause seveie lesions of the bones The subcutaneous injection of 
one large dose of pai athormone, 20 units per bundled grams of body 
V eight, into 3mung gumea-pigs pioduces destructive changes m then 
bones, and these lesions aie characterized by lesoiption of bone (often 
vei3 severe), fibiosis of bone, degeneration and fibrosis of mairow 
and cessation of the foimation of bone at the zones of active growth 
These lesions could not be definitel3'^ discerned before the twelfth hour, 
after which the3^ piogiessed lapidl}'^ to the f oi t3’--eighth hour, and piob- 
abh went on to lepaii aftei that Extensive lepaii b3’- subperiosteal 
formation of callus and piOduction of osteoid tissue vas found four 
da3'S after the last injection of parathoimone 

A striking observation in these }’^oung guinea-pigs given a large 
single dose of parathoimone was that Avhile ingestion of food was an 
important factor m model atmg the effects of the injections of paia- 
thormone on the serum calcium and phosphoius,“ the seveie effects 
on the bones of young animals Avere piesent iiiespective of fasting oi 
feeding 

In contiast with the young, growing guinea-pigs, the fasting or fed 
adult guinea-pigs did not suffer appreciable histologic changes in the 
bones on injection of paiathoimone (20 units pei bundled giams of body 
weight) Howevei, theie Avas a slight effect of the administration of 
pai athormone on the seium calcium of these animals, moie eAudent in the 
fasting adult animals AVhetber the dosage foi the adult animal Avas 
1 elatiA^elj'’ too small oi Avhether the bone of the adult gumea-pig resists 
decalcification bj'^ parathoimone m any dosage, Ave aie not in a position to 
state at present The pioblem of the effects of parathoimone on adult 
guinea-pigs aviU be discussed in another paper 

After repeated injections of from 10 to 20 units of pai athormone 
dailj foi about tAvo Aveeks histologic examination of the bones of 
3 0ung, groAving guinea-pigs shoAved slight, but definite, resorption of 
bone and fibrosis of bone and marroAv, although no cleai effects had 
been observed on the serum calcium and phosjihoius After thnty-foui 
daj’^s of treatment, a more definite effect on the bone and marroAV Avas 
obtained, accompanied by a definite rise in the serum calcium and bv 
noimal phosphorus leA'^els 

Animals recenung repeated large oi moderate doses of parathor- 
mone all shoAved extensive lesions of the bones Those receiAung A^erj" 
large doses Avithout haAung had prehmmai3'^ treatment A\uth parathor- 
mone shoAved destructiA'^e lesions in the bone and bone marroAV 
Extremel 3 '- large doses of parathormone could be admmisteied dailj^ 
to guinea-pigs Avithout the dcA'^elopment of an overdosage complex, if 
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smaller or giaduall) increasing doses had been administered pieviousl} 
Guinea-pigs were thus able to suivive and maintain then weight foi 
longer j^eiiods on large doses Such animals showed lesoiiDtion of 
bone and fibrosis of bone and maiiow, but did not show the acute 
neciosis of marrow and the acute decalcification of bone that were 
observed m animals given one laige dose oi lepeated large doses with- 
out pielimman tieatment 

The question arises whethei the lesions observed aftei daily injec- 
tions of paiathoimone into guinea-pigs aie to be designated as osteitis 
fibiosa The changes obsei\ed m oui experimental animals were as 
follows geneiah 7 ed lesoiption of bone and enlaigement of the canals 
of blood vessels numerous Howship’s lacunae and osteoclasts on the 
surfaces of the tiabeculae, undei the endosteum and peiiosteum, and 
on the ualls of the canals ot blood vessels, scar ring of the bone 
maiiov and metastatic calcification in the gastiic and intestinal 
mucosa, kidne\s, heart lungs and subcutaneous tissues No osteoid 
tissue was observed These changes aie m ever 3 lespect similar to 
those reported m the two cases of spontaneous fibrous osteod) stioph} 
nr indents \\'hen the question ot the nature of the lesions in these 
animals was raised b\ the wmik of Levy and Pick, the latter concluded, 
m agreement wnth others, that osteoid tissue wms not necessar} for 
making a diagnosis of osteitis fibiosa Askanaz^ was the first to lecog- 
nize “osteitis fibiosa without osteoid,” nr a case nr man In our expeir- 
irrents we have been able to show that osteoid tissue nr fibrous lesions 
of the bones of guinea-pigs appeals nr the repair of the process initiated 
b} h\ peipaiath) loidisnr We have found that if the destructive changes 
have been ser eie enough, the disturbances m the cnculation nr the nraiiow'- 
lead to the foimation of C3sts We therefore believe that f 01 matron 
of osteoid tissue, henrori hage of the nrariow and foimation of cysts 
occur onl}" as secondar}^ features and are not necessar 3 for making the 
diagnosis of osteitis fibiosa nr oui expeiimental guinea-pigs We fui- 
ther believe that these secondary features may also be produced expeii- 
nrentally with the same legulaiity as the primal 3 features of osteitis 
fibrosa 

It lenrams to emphasize that the lesions produced nr oui expeii- 
nrental animals w^ere a specific eftect of expei nrrental hypei pai athy- 
roidisnr We have ruled out prolonged fasting as a factor nr the 
experimental production of the acute changes In the expei nrrents nr 
wLich chronic lesions resulted, the question of diet nia3 be disposed of 
by the simple statement that the guinea-pigs were receiving then usual 
vegetable diet, which was pioved adequate m mineral content and acces- 
sor 3^ food factors b3r oui expei leirce with untreated controls 

The lesions described w'^ere m ever3'^ case generalized While easier 
to study in the iibs, they affected all the bones examined The changes 
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were most prominent at the costochondral junctions, in the metaphyses 
and 111 the diaphjses The epiphyses did not show the specific efitects 
of expel imental hyperpaiatlij loidism 

SUMMARY 

The subcutaneous injection of one laige single dose of parathor- 
mone into a young guinea-pig produces severe and rapid decalcification 
ot the skeleton within forty-eight houis Age also seems to be a factor 
111 the production of lesions of the bones after single injections of 
paiathoinione Adult guinea-pigs given injections (20 units per hundred 
grams of body weight) did not show changes m the bones fort) -eight 
hours after the injection After repeated daily injections of smaller 
doses of paiathormone, resorption of bone and fibrosis of bone and 
mairow result The lesions observed after daily injections of parathor- 
mone into guinea-pigs are of the same ordei as those described for 
osteitis fibrosa without osteoid tissue in man Osteoid tissue and cysts 
111 the marrow may appear during the repair of severe lesions m experi- 
mental hyperparathyioidism of guinea-pigs 
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The case heie published is piesented as adding to the data accumu- 
lating which seem to show that the widespread paiasite 0,\ywis 
VC) imculans (oi moie piopeily Entci ohms vo iinctilai is) is not to be 
dismissed too lightly as of little clinical oi pathologic importance 

REPORT or CASE 

Htsfoiv — One of us (W J J ) was called to sec, in Ins practice. Miss M V, a 
white w'oman, aged 22, wdio complained of a pain in the lower right side of the 
abdomen, w'hich had begun tw'o dajs previously, and which w’as becoming more 
severe It was associated with nausea and vomiting 

Several points m the patient’s history proved of interest and importance She 
stated that for ten years she had been subject to intense perineal and anal itching, 
worse at night, and that her mother and one brother were similarly affected 
^bout four months previouslj, the patient had a severe pain low down in the left 
side of the abdomen, which was worse on walking or on jarring As this was 
coincident with the onset of menstruation (which on this occasion W'as manifested 
by an excessive flow lasting eight daj's as against a usual four or five day flow), 
the pain was attributed to this factor She said that she had not had venereal 
infection 

Exavn latioit — On examination, the patient was found to have marked tender- 
ness in tile lower right abdominal quadrant, with distinct rigidity of the muscles 
of the right side There was some tenderness in the lower left quadrant No 
masses wjere palpated Except for slight diffuse bilateral enlargement of the 
thyroid gjand, the general examination revealed no gross abnormality 

The pulse rate was 95 , red blood cells, 4,600,000 , hemoglobin, 75 per cent , 
leukocvtL, 11,700, temperature, 99 8 F 

Diagnosis and Opci ation — A diagnosis of acute appendicitis was made, and 
appendectomy was performed 

At operation, through a right rectus incision, the acutely inflamed appendix 
was found coiled on itself in the pelvis, to the wall of which it was bound by light, 
easily broken adhesions which did not interfere with its satisfactory removal A 
large cyst of the right ovary was treated bj’- puncture and removal, the remaining 
ovarian tissue hemg left m situ 

The left ovary and fallopian tube were bound down m the pelvis by dense 
adhesions and were delivered with difficulty The tube showed a distinct mflam- 
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mator\ condition, and its distal half ^\as distended into an abscess about 1 inch 
(2 5 cm) in diameter The ovary A\as enlarged and dense, and apparentlj con- 
tained areas of calcification 0\arj and tube were removed, and the abdominal 
w'ound w'as closed 

CouiSL — Convalescence w’as wnthout interruption, and the patient w’as dis- 
charged on the fourteenth da's 

Four weeks later the patient returned with the complaint of intense midline 
pain low" dow'ii in the abdomen The patient w as examined under anesthesia, and 



Fig 1 — Low power view' of the wall of the fallopian tube with invading 
parasite 


there was found an intense inflammation of the vagina with the cervix swollen 
and eroded in several areas and exuding a slim}' discharge Dilatation and 
curettage were done 

In the sear following this operation, the patient was well and had no recur- 
rence of pelvic svmptoms 

G>os<: Pathologic Examination — The appendix showed a definite acute inflam- 
matorv reaction When opened, it w’as found to contain several fecal concretions 
and twentv or more small worms from one-fourth to one-half inch (061 to 
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1 27 cm ) m length These were alive and active, even after the appendix had 
been out of the body for some time 

The left fallopian tube showed a marked purulent salpingitis, which converted 
Its distal half into a pus-containmg cavity about 1 inch (2 5 cm ) m diameter 
The wall of the tube was definite^' thickened in this area No ^vorms were found 
m the exudate 

A part of the thickened wall of the tube was sent to the Pathological Laboratory 
of the University of Wisconsin for histologic examination 

Histologic Examination of Fallopian Tube — The tubal tissue received in 
formaldehj de was mounted in paraffin and sectioned perpendicular to the peritoneal 
surface As the first section cut showed an area of necrosis suggestive of tuber- 
culous caseation, but without the histology of a tuberculous lesion, a short series 
of sections was cut m an effort to find the etiologic agent The finding of the 
ova of Ovyuiis vet miculans led to further serial sections, until there was dis- 
closed a female ox 3 'und Ijmg m the wall of the tube and curled on itself, as shown 
m the low power photograph (fig 1) The cuticle of the worm was well preser^ed, 
but not intact, and the parasite was heavil} loaded with ova, as shown m the 
photograph at higher power (fig 2) That the defects in the cuticle w'ere not 
artefacts was showm by the fact that m certain areas there was a marked invasion 
of the w'orm bj' leukocytes, a considerable proportion of wdiich were eosinophils 
The parasite was surrounded throughout b}' a zone of necrosis The necrotic 
cells were chiefly leukocytes, although in certain areas there wms definite necrosis 
of tubal tissue Among the dead leukocytes, there was evidence of a marked 
eosinophil participation in the exudation In fact, the living polj morphonuclear 
leukocytes at the tissue edge of the necrotic zone were almost entirely eosinophil 
^Mononuclear phagocytes w^ere conspicuously' absent About the /one of necrosis 
there was w'tll marked connective tissue encapsulation, w'lth a moderate infiltra- 
tion by lymphocytes, plasma cells and eosinophil leukocytes The epithelial and 
peritoneal surfaces of the tubal section w’ere intact There w'as an inflammatory 
dilatation of the vessels beneath the epithelium and some leukocytic and lympho- 
cytic exudation 

The impression w'as gained that the parasite had burrowed into the tubal 
tissue along the sulci betw'een the major folds and not directly into the w'all at 
the point where it w'as found, as no sign of injury' w'as seen in the tissue or m the 
epithelium immediately' over the w'orm As shown in figure 1, the oxyund lay 
almost equidistant from the epithelium and the peritoneal covering of the tube 

Histologic sections of the ovary' show'ed an atrophic, sclerotic organ w'lth old 
fibrous adhesions attached to the surface There w'as no evidence of further 
parasitic involvement 

Curettings from the uterus show'ed a chronic endometritis w'lth definite, exten- 
sne fibroblastic proliferation No lesion w'as found other than hemorrhage, which 
W'as apparently due to the curretting 


SUMMARY 

In a w'oman 22 years old w'lth a history of prolonged perineal 
nocturnal itching and with sy'mptoms of pain and tenderness in the 
lower part of the abdomen, accompanied by fever and leukocytosis, 
there w as found at operation ( 1 ) acute appendicitis, with many 
nematodes of the genus Ovymis vet tmcnlat i<; m the lumen, and fecal 
concretions and (2) acute salpingitis, -with a female oxyund embedded 
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in the wall of the tube Unfoitunately, cultuies weie not made fiom 
the appendix oi fiom the tube and the appendix was not saved foi 
section 

Accoidmg to Helleid the embno oxyuiids emerge fiom ova high 
up in the intestine develop giaduall) in their slow'^ piogiess dowm the 
intestine, until, m about tw'o weeks, they leach the cecum m a sexuall) 
mature stage Heie and m the appendix conjugation takes place, and 
the woims lemam in these paits longei than m any othei pait of the 
intestine The matin e females eventiiall}^ move giadually dowm the 
colon lading then eggs on fecal masses and on the skin when they 
wandei out of the anus at night Heller legaids the piesence of 
Oiyuits in the lumen of the appendix as of no pathologic significance 
This w'ould seem to be tine Howevei, as is shown defimteh m the 
leports of Cecil and Bucklei ’ and of Rhemdoi f the woim maj invade 
the w^all of the appendix and may possibly penetiate even to the seiosa 
This laises the question of the pait played bv the w^orm m initiating 
appendicitis Cecil and Bucklej concluded fiom then stud\ that there 
IS a definite and characteiistic foim of appendicitis piodnced hi 0\\u}is 
and Tuchocephahis Rhemdoi f® w'as of the same opinion Aschoff, ‘ 
in contioveis} with Rhemdoi f, took an opposite position and spoke of 
a “pseudo-appendicitis ” 

The piesent case can add no cMdence on eithei side of the contro- 
lersy, as the appendix w'as not studied histologically to deteimine 
wdiethei oi not it w'as invaded It would seem fiom the cases of 
Weigmann ' and Vuillemin that the w'Oim maj penetiate the intestinal 
wall and either of itself oi thiough bacteiia cairied with it initiate 
suppurative piocesses ^^Tlgmann, in a bo} of 6, found on each side 
of the anal opening a pernectal abscess containing living oxyuiids and 
scatteied ova, and Vuillemin quoted his confrere Fioelich as having 
found in a boy of 11, a pernectal abscess containing sixti female 
oxyurids In neither case was gross communication found betw^een the 
abscess and the intestinal lumen 

Nathan (quoted by Chian repoited a somew^hat similar case of a 
young laborer wuth a pernectal abscess that w'^ould not “iipen” undei 
ordinary treatment The abscess showed eggs of Oiyioi? but no 
bacteria, wdien examined pathologically aftei operation 

1 Heller Deutsches Arch f klin iMed 77 21, 1903 

2 Cecil and Buckley Am J M Sc 143 793, 1912 

3 Rheindorf Zentralbl f Bakteriol 74 604, 1914 

4 Aschoff Berl khn Wchnschr 57 1041, 1920 

5 Weigmann Berl khn Wchnschr 58 732, 1921 

6 Vuillemin Zentralbl f Bakteriol 32 358, 1902 

7 Chian Virchows Arch 1 path Anat 269 730, 1928 
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A similai question arises in legarcl to the lelationship of Oiyiiiis 
to lesions in the female generative tract One must assume that the 
female paiasite in its out-wandeiings at night gets into the vagina much 
oftenei than lefeiences m the hteiatuie would suggest It must com- 
monty therefore not pioduce lesions theie 

That the woim ma}’’ travel se the whole genital tiact and become 
implanted and encapsulated on the peritoneum without symptoms is 
definitely indicated by the finding of such nodules accidentally at oper- 
ation 01 at postmoitem examination Goodale and Kiischner® recently 
lepoited such a case and collected fiom the hteratuie six otheis, all 
m women Then case was in a woman of 21 m whom, in the course 
of an opeiation, seveial loops of the pelvic small bowel weie found 
co\eied with haul, white nodules, each slightly smallei than a pea 
These nodules weie diagnosed as tubeicles but when one was sectioned 
it was found to contain a female oxyuiid filled with ova 

Man o'’ lepoited the occuiience in a woman of 34 of a c}st 
implanted on the fallopian tube near the fimbriated extremit}'^ This had 
a wall 2 mm thick and contained the ova of 0\yi(ns, gianulai detritus 
and cholesteiol ci 3 ^stals 

In a 42 }eai old wmman wdio had died of cancel of the bieast, 
Kolb found ten nodules of the size of a giain of iice scatteied in the 
pelvic peiitoneum One of these on section showed a female oxyuiid 
sui rounded by gianular detiitus, giant cells and a connective tissue 
capsule 

Schneidei found in the culdesac of a 36 yeai old patient wdio had 
died of peiitomtis after a h3'stei ectonn an encapsulated C3'st 2 cm in 
diametei Avhich contained a female wmim 

Stiada^- found an encapsulated 0 X 3 'uiid m the culdesac of a woman 
of 60 who had died of bronchopneumonia 

Schioedei is quoted 63' Chiaii as haMug seen a similar case 

Kaufmann’s case of ova of 0.\ynus m one of numerous caseous 
nodules seen on the colon and mesocolon of a rvoman of 31, at an 
abdominal operation is perhaps not so cleail 3 '^ an infestation of the 
peritoneum 133 ’^ the genital route 

In all of these cases theie w^as set up a shaip^”^ localized inflammaton^ 
leaction resulting eA'entuall 3 '- in encapsulation, and m no case w^as there 

8 Goodale and Knscliner Arch Path 9 631, 1930 

9 j\Iarro Gior d r Accad di med di Torino 7 251 1901 

10 Kolb Zentralbl f Bakteriol 31 268, 1902 

11 Schneider Zentralbl f Bakteriol 36 550, 1904 

12 Strada, quoted by Goodale and Krischner (footnote 8) 

15 Tschainer Zentralbl f Gj'nak 43 989, 1919 

14 Kaufmann Pathology for Students and Practitioners (Reimaiin’s trans- 
lation of Lehrbuch der pathologischen Anatomic), Philadelphia, P Blakiston’s 
Son &. Coinpanj, 1929, vol 2, p 855 
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a geneial pentoncal icat-tion In none of these cases was theie note 
of pathologic effects in the ntcius oi in the tube 

Tschamei’s’’ hnding of two Ining woims in the fallopian tube at 
total h3stciectoin\ toi choi ionic epithelioma in a patient of 31 without 
evidence even histological!} of local leaction, confirms the possibility of 
a passage of the MOiiii Mithout the pioduction of lesions 

We liaie been able to find in the liteiatuie only two refeiences to 
imasion of the i\all oi the tube b\ Oiyiins the case of Stiassei and 
that of Chian 

Stiassei s^'‘ case vas that of a woman of 26 with tubeiculous 
peiitonitis 111 the wall of wdiose fallopian tube theie w^eie found calcified 
masses, siii^h m clumps and in long packets These w'^eie suiiounded 
by foieign hod\ giant cells and theie w'as a niaiked fihious alteiation 
of the wall of the tube adjacent to them \\nieii decalcified, these 
masses weie found to he oia of Oiyanv The leaction heie was evi- 
deiith similai to that m the peiitoneum 

Chian's ' case conesponds closel} wuth that lepoited heie A \oung 
woman of 20 who had had simptoms of pelvic mflammation six months 
pienoush was seized suddenl} with sliaip pain low^ in the abdomen and 
had fevei and ^omltmg hut no ^aglnal dischaige Tenderness m the 
light side on piessuie led to a diagnosis of light salpingitis and to 
opeiatue lemoeal of that tube Examination of the tube show^ed a 
swelling to 4 5 cm of the distal poition wuth a haid, scaihke thickening 
of the wall a milk\, puiulent, blood-tinged content and light pentoneal 
adhesions In section, theie was eneounteied a female oxjund paitly 
111 a ci\pt and paitl} emlieddcd in the mucosa of the tube — wuth a defi- 
nite zone of neciosis about it. and w’lth a shaip eosinophil leaction, 
coi responding clearl} to the leaction m this case No cultuies w^eie 
made, but no hacteiia weie found m smears of the tubal exudate oi 
in section Chian expiesscd the opinion that the w'-orm w’^as lesponsible 
foi the salpingitis 

It wmuld seem that w^e might conclude fiom our case and those 
leported m the hteiatuie, that Oiynnv vciiiiicnlai may be piesent in 
the lumen of the appendix or m that of the genital tiact in w^omeii 
without pioducmg definite lesions oi symptoms, but that on invasion 
of the wall of any viscus it may be lesponsible foi a definite mflam- 
mator} leaction in wdiich exudation of eosinophil leukocytes is a 
prominent featuie Oidmaiily, encapsulation ensues Occasionally, a 
suppuratne piocess lesults Whether the lattei lesion is due entiiely to 
Oxyittis or 111 pait to associated bacteiia is not definitely detei mined by 
the cases thus fai repoited 


15 Tscliamer Zentralbl f Gjnak 43 989, 1919 

16 Strasser Inaugural Dissertation, Bonn, 1915 



MAMMARY GLAND SITUATED ON THE LABIUM 

MAJUS 


REPORT OF A CASE ^ 

JOSEPH McFarland, md 

PHILADELPHIA 

In Maich, 1930, A R, a colored woman, aged 34, married, who 
had piogressed about six months m her third pregnancy, was admitted 
to the psychopathic waid of the Philadelphia Geneial Plospital, ni the 
seivice of Di Max H Bochioch She was not long m the ward befoie 
It was discoveied that she had a lounded, pendulous body attached by 
a bioad and not long pedicle to the lowei thud of the right labium 
majus The geneial suiface of the skin covering it was smooth and 
without haiis Piessure showed the body to be slightly sensitive The 
patient ■was carefully questioned as to the duration of the lesion, but her 
mental state Avas such that none of her statements could be considered 
as Avithout gieat probability of error She, however, asserted that it 
had made its appearance shortly after the beginning of the present pieg- 
nancy, nevei having been lecogmzed befoie 

After caieful examination and consideiation, the diagnosis of 
fibioma of the vulva ■v\'as leached The intein, Dr Joseph Pariish, w’'as 
authoiized to lemoAe it, which he did on Maich 19, 1930 

The tissue leceived at the laboiatoiy measuied 5 by 3 by 2 5 cm It 
was coveied wuth deeply pigmented skm (the patient w^as a lather dark 
Negiess) that had retracted into folds Beneath the skin w'as an encap- 
sulated node, so loosel}' attached that it seemed to be separating itself 
from its sunoundings It seemed to consist of seveial lobulations 

^^^hen cut through, the structure w'as the same throughout and 
appealed coarsel}'^ gianular and iioious, so that the diagnosis was changed 
from fibioma to adenoma Theie w'^as a iiecuhar pale yellowush coloi 
that seemed to be the result of the glandular substance, wdiich w^as >el- 
lowush, alternating with pinkish-white stroma 

Microscopic sections were prepared and weie expected to show" 
adenoma of Bartholin’s gland, but instead show^ed typical mammal y 
tissue of advanced pregnancy Ihe yellow"ish tinge w"as found to 

Submitted for publication, June 30, 1930 

From the McManes Laboratory of Pathology of the University of 
Pennsylvania and the Pathological Laboratory of the Philadelphia General 
Hospital 
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be CtUiscd b) the consideiablc qiuinlit)' of fat m the vacuolated secretory 
tells 

The gloss appeal ance of the inteiesting abnoimality is shown in the 
accompanying di awing, a sketch made by Di Paiiish, who performed 
the opeiation Photomiciogiaphs of the sections undei low and high 
powci lenses aie also shown Photomiciogiaphs, undei the same mag- 
nifications of sections fiom the noimal pectoral mamma of a noman 



Fig 1 — Drawing of mammary gland situated on the labium majus, at the 
sixth month of pregnancy 

at the same stage of piegnancy weie compaied, and the lesemblance of 
these to the two was such that in aiianging the lattei foi publication 
It was necessaiy to lefei to the numbeis published on the photographs 
m ordei not to confuse them 

I communicated my interest in this lare malfoimation to Dr Boch- 
loch, who gave me the specimen, together with the necessary data and 
permission to publish a repoit of the case Di Pairish supplied the 
sketch 
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As IS well known, the mtlk lines run diagonally fioin the axillaiy 
to the pubic legions, many mammaiy ludiments appealing in the 
embiyos of all mammals, to be developed or suppiessed according to the 
phylogenesis of the paiticular gioup under consideiation In man, all 
are normally extinguished, except one on each side m the pectoral region , 
m the cetacea, all disappear, except one on each labium majus vulvae 
When suppiession of any of the rudiments fails, supernumeiaiy mam- 
mae develop In this case one of the ludiments so placed as latei to be 



Fig 2 — Section of the vulvar mamiTia described in this report 


Situated on a labium majus survived, with the occurrence of a mdin- 
mary gland in a rare situation 

The case is, however, not unique Tlai tung desci ibed what appeal s 
to be the first case published The subject was a woman, aged 30, to 
the lower inner aspect of whose left labium majus a body the size of a 
goose egg was attached by a pedicle the size of a man’s thumb It was 
congenital It had enlarged at puberty, was wont to manifest changes 
coinciding with the menstrual periods and exuded a milky fluid fioin an 
eroded area on the upper anteiior surface, Avhere careful examination 


1 Hartung Inaugural Dissertation, Erlangen, 1872 
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levealed a leti acted nipple sui rounded by a shallow depression It was 
removed and, when examined micioscopically, proved to be a fully devel- 
oped mammary gland 

De Blasio - obseived a Aoung woman who had a mammaiy gland the 
size of a hen’s egg on the outei side of each labium majus, surmounted 



Fig 3 — Section of the vulvar mamma magnified to show the fat vacuoles in 
the cells and jellj-like cylinders caused by the coagulation of proteins in the 
colostrum being condensed by the hvative — a picture identical with that of a 
similarly magnified section of normal pectoral mamma of a woman about eight 
months pregnant 

by a well formed nipple To the age of pubeity only the nipples were 
visible, the glands developing later It was dm mg pregnancy that the 
maximum size and development were reached 


2 de Blasio Aicn di psichiat, Torino 24 171, 1905 
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As IS well known, the milk lines lun diagonally fiom the axillaiy 
to the pubic regions, many mammaiy ludiments appealing in the 
embiyos of all mammals, to be dcA'eloped or stippiessed according to the 
phylogenesis of the particular gioup undei consideiation In man, all 
are normally extinguished, except one on each side m the pectoial region , 
m the cetacea, all disajDpear, except one on each labium majus vulvae 
When suppression of any of the rudiments fails, supernumeiaiy mam- 
mae develop In this case one of the ludiments so placed as latei to be 



Fig 2 — Section of the ^ulvar mamma described m this report 


situated on a labium majus suivived, with the occurrence of a mam- 
mary gland in a rare situation 

The case is, however, not unique Hartung ^ desci ibed what appeal s 
to be the first case published The subject was a woman, aged 30, to 
the lower inner aspect of whose left labium majus a body the size of a 
goose egg was attached by a pedicle the size of a man’s thumb It was 
congenital It had enlarged at puberty, was wont to manifest changes 
coinciding with the menstrual periods and exuded a milky fluid from an 
eroded area on the uppei anterior surface, where caieful examination 

1 Hartung Inaugural Dissertation, Erlangen, 1872 
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levcalcd a icti acted ntpplc suiiounded by a shallow depiession It was 
lemoved and. when examined micioscopically, plo^ed to be a fully devel- 
oped mammal \ gland 

De Blasio obsened a }oung woman who had a mammal y gland the 
si/e of a hen s egg on the outci side of each labium majus, surmounted 



Fig 3 — Section of the vulvar mamma magnified to show the fat vacuoles in 
the cells and jellj-like cylinders caused by the coagulation of proteins in the 
colostrum being condensed by the fixative — a picture identical with that of a 
similarl}' magnified section of normal pectoral mamma of a woman about eight 
months pregnant 

by a well foimed nipple To the age of pubeity only the nipples w’^eie 
visible, the glands developing later It w^as dm mg piegnancy that the 
maximum size and development weie reached 


2 de Blasio Arch di psichiat , Torino 24 171, 1905 
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Bell “ lepoited the case of a multipaia, aged 59, who had a body the 
size of a hen’s egg attached just in front of the left labium majus by a 
pedicle 3 cm in diametei It was of vaiiable consistency, elastic and 
unattached to the skin that slid ovei it easily 'When lemoved and 
examined mici oscopically, it showed a stiucture identical with the testing 
mammal y gland 

The case herein repoited seems, theiefoie, to be the fourth noted 
occurience of this laie anomaly 

It IS unfortunate that the patient suffeied fiom mental disturbance, 
as it pieAcnted us from leaining how the gland behaved in hei eailiei 
pregnancies Theoietically, it should have evolved and letiogiessed 
with each 

3 Bell J Obst & Gjiicc 11 507, 1926 



THE RESPONSE OF BLOOD PLATELETS TO EXIER- 
NAL STIiAIULI ULTRAVIOLET LIGHT, IODINE 
AND COAL TAR 


PALL E STEINER, MS 

AND 

FRANCIS D GUNN, ]M D 
cnic\co 

The nuinbei of blood platelets in healthy animals is faiil} constant, 
though daily and e^cn houily fluctuations of consideiable ^olume occur 
In geneial, the Ic^el is not as constant ns that of C13 thioc}tes, but is 
moic constant than that of leukocytes Spontaneous ^anatlons, when 
the} occui, can usuall) he explained on the liasis of inicctions 01 of 
alteiations of the en\nonmcnt, cspeciall} changes in light In experi- 
mental proceduies devised to studv the pioblems of the oiigin and the 
function of the blood platelets a gicat Aaiiet} of agents ha^e been 
employed foi alteiing the platelet content of the blood Recently, some 
of these methods ha\e been used clinically in man in attempts to 
influence the course of disease in which the numbei of platelets has 
been pathologically altered 

The eftective agents can be duided loughly into internal and 
external The foimei, including toxic and nutating substances, espe- 
cially bacteiial toxins intioduced into the blood stieam, intiavenous 
injections of paiticulate mattei, infections, splenectoni} and hemoiihage, 
have been studied extensively b} numeious \\oikeis The lattei, con- 
sisting chiefly of the diffeient foims of ladiant eneigi, have icceived 
but little attention until lecent }eais 

In 1913, Duke ^ studied the effects of benzene and diphtheria toxin 
and found that with fatal doses the number of ciiculatmg platelets was 
decreased while with non fatal doses then number was inci eased Large 
doses of tuberculin weie necessaiy to produce a similai lYvoponse 
Weiskotten, Wyatt and Gibbs - and Hultgien® coiioboiated his lesults 

Submitted for publication, Aug 12, 1930 

'■ From the Department of Pathology, Northwestern University Medical 
School 

1 Duke, W W Causes of Variation m the Platelet Count, Arch Int 
Med 11 100, 1913 

2 Weiskotten, H G , Wyatt, T C , and Gibbs, F R D The Action of 
Benzol VII Thrombocytopenia and Thrombocytosis Coincident with Marrow 
Necrosis and Marrow Regeneration (Rabbit), J M Research 14 593, 1924 

3 Hultgren, G Action du benzol sur la teneur du sang en thrombocytes 
leucocytes et erythrocytes, Compt rend Soc de biol 95 1060, 1926 
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with benzene Many earlier authors, and more lecently Banneiman,'* 
found an increased platelet count in pulmonaiy tuberculosis, the higher 
le\els occuiring most commonly in the progressive cases 

In 1915 Duke® stated that the platelets aie usuall}'- decieased in 
numbei during the febiile stage of acute infectious diseases and 
increased in number during convalescence Reimann,® m studies of the 
behavior of blood platelets during the course of pneumonia m man, 
and in expei imentally infected rabbits, found that thiombopenia occurs 
duimg the febiile period, and that the noimal numbei is gieatly exceeded 
during the postfebiile peiiod following the crisis 

Particulate mattei introduced into the blood stream sometimes pro- 
duces a rise and sometimes a fall in the number of platelets Suspen- 
sions of killed bacteria (Duke®) and carbon paiticles (Bedson ’’) have 
been found to produce considerable inci eases Beronius,® Kostei ° and 
Cramer and Bannerman reported increases m platelets following the 
injection of trypan blue Injections of colloidal lead (Brookfield , 
India ink (Bedson ") and many other agents of a particulate nature have 
been reported as effective in increasing the number of blood platelets 
That sudden, severe hemorrhage is followed by a rapid regeneiation 
of platelets was demonstrated m 1911 by Duke and corioborated later 
by Petri 


4 Bannerman, R G Blood Plate Counts in Pulmonar}' Tuberculosis, 
Lancet 2 593, 1924 

5 Duke, W W Variation in the Platelet Count, Its Cause and Clinical 
Significance, J A M A 65 1600, 1915 

6 Reimann, HA A Study of the Behavior of Blood Platelets in Pneumo- 
coccus Infections, J Exper Med 40 553, 1924 

7 Bedson, S P The Role of the Reticulo-Endothelial System in the Regu- 
lation of the Number of Platelets in the Circulation, Brit J Exper Path 7 317, 
1926 

8 Beronius, H Action du bleu trypan sur la formule sanguine du lapin, 
Compt rend Soc de biol 99 1675, 1928 

9 Koster, H Reticulo-Endothelial System Platelets, J Exper Med 44 75, 

1926 

10 Cramer, W , and Bannerman, R G Clinical Significance of Blood Plate- 
lets, Lancet 1 992, 1929 

11 Brookfield, R W Blood Changes Occurring During the Course of 
Treatment of Malignant Disease by Lead, with Special Reference to Punctate 
Basophilia and the Platelets, J Path & Bact 31 277, 1928 

12 Duke, W W The Rate of Regeneration of Blood Platelets, J Exper 
liled 14 265, 1911 

13 Petri, S III Experiments b 3 '' a Special Bleeding Technique to Pro- 

duce Isolated Influencing of Blood Platelets and Their Source, Acta path et 
microbiol Scandinav 2 23 and 277, 1925 ' 
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j\I}eis and his associates/'' Evans,'® Washbuiii’^® and many othcis 
have lepoited inci eased numbeis of blood platelets aftei splenectomy 
Bachman and Hultgien'" also found an inciease alter splenectomy, but 
obtained similai results by tiaumati7ing the mesentei} and putting 
sutuies into it Liles'® observed a use aftei opeiatne pioceduies 
Dawbain and his associates "* counted platelets in a large senes of cases 
in the hospital and found then numbeis inci eased aftei operations of 
all kinds childbiith and fiactures The) suggest that the common 
factoi IS injur) to tissue vith absoiption of the pioducts of piotem 
disintegiation 

Bmet and Kaplan obsened that aftei asplnxia in dogs the platelet 
lei el was eleiated foi about an houi This did not occui if splenectomy 
had been pieviously pci formed Epinephime (Binet and Kaplan-'), 
gnen to cause contraction of the spleen, pioduced a similai rise The 
use did not occui aftei splenectomy oi after the admmistiation of 
) ohimbine to jirei ent contraction of the spleen 

The external agents studied have consisted chiefly ot diffeient foims 
of ladiant eneig) — sunlight x-ia)S and ladium emanations 

Ciainer, Drew and klottiam found that laige doses of ladium 
produced a decided fall in the numbei of platelets Fabiicius-Mollei 

14 jMyers, B , Ataingot, R , and Gordon, \ K Three Cases of Spienectomv 
for Essential Thrombocvtopenic Purpura Hemorrhagica, Proc Roj' Soc IMed 
(Chn Sect) 19 37, 1926 

15 Evans, W H TIic Blood Changes after Splenectoinj in Splenic Anemia, 
Purpura Hemorrhagica and Acholuric Jaundice, with Special Reference to Plate- 
lets and Coagulation, J Path &. Bact 31 815, 1928 

16 Washburn, A 11 Splenectomj in Thrombocytopenic Purpura, J A 
U A 94 313, 1930 

17 Bachman, E L, and Hultgren, G Influence dc I’lntervcntion chirurgicale 
en particulier de I’extirpation de la rate sur la tencur du sang cn thrombocytes, 
Compt rend Soc de biol 94 942, 1926 

18 Liles, R T Blood Platelets in Rabbits Following Splenectomy and 
Transplantation of the Spleen, Proc Soc Exper Biol & Med 23 489, 1926 

19 Dawbarn, R V , Erlam, F, and Evans, W H The Relation of the 
Blood Platelets to Thrombosis after Operation and Partin ition, J Path & Bact 
31 833, 1928 

20 Bmet, L, and Kaplan, M Mobilisation des plaquettes par I’asphyxie 
Origine splenique de la plaquettose asphyxique, Compt rend Soc de biol 97 1128 
1927 

21 Bmet, L , and Kaplan, M Mobilisation des plaquettes par Tadrenalme 
Plaquettose par spleno-contraction adrenalmique, Compt rend Soc de biol 97 
1659, 1928 

22 Cramer, W , Drew, A H , and Mottram, J C Similarity of Effects 
Produced by Absence of Vitammes and by Exposure to X-Rays and Radium 
Lancet 1 963, 1921 

23 Fabricius-Moller, A Etudes experimentales sur la diathese hemorrha- 
gique determmee par les rayons Roentgen, Compt rend Soc de biol 87 759, 1922 
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xeported thrombopenia fiom massive doses of x-rays Mottram 
observed transitory thrombocytosis aftei smaller doses of i admin 
Cramer and Drew showed that rats kept in daikness from birth had 
a lower platelet count than those reared under normal light conditions, 
and in these rats, exposure to the mercuiy vapor quartz lamp for 
short daily periods caused the platelet level to use rapidly towaid 
normal Laurens and Soo}'’ found that growing albino rats had a 
lower platelet count at the end of six months if kept in darkness than 
if exposed to diffuse daylight or to direct sunlight Sooy and Moise 
treated ten patients suffering from purpura with the mercury vapor 
quartz lamp, and observed increases in the number of blood platelets 
and abatement of symptoms In one case, the platelet count increased 
from 108,000 to 546,000 Gunn,^® working with young rabbits, exposed 
the shaved back daily to the mercur}'^ vapor quartz lamp and found a 
temporar}^ increase in the platelet count Miles and Lauiens*® showed 
that m dogs kept in darkness the numbei of platelets was lowered and 
that there was a rise above normal followed by a gradual return to 
normal when the animals were returned to light They then tried the 
effect of carbon arc radiation and obtained an increase in the platelets 
after temporar} depressions Hardy®® repeated and extended the experi- 
ments of Gunn on rabbits, carefully measuring the intensity and the 
wave length of the light used Sanford studied the effect of ultra- 
violet light on infants 4 days old, and found that the number of platelets 
was temporal ily increased Mayerson and Laurens found a slight rise 

24 Mottram, J C Some Effects of Exposure to Radium on the Blood 
Platelets, Proc Ro^ Soc Med (Sect Path) 16 9, 1923 

25 Cramer, W , and Drew, A H The Effect of Light on the Organism, 
Brit J Exper Path 4 271, 1923 

26 Laurens, H , and Sooy, J W The Effect of Light and of Darkness on 
the Blood Cell Count of the Growing Albino Rat, Proc Soc Exper Biol & Med 
22 114, 1924 

27 S 003 ', J W , and iMoise, T S Treatment of Idiopathic Purpura Hemor- 
rhagica, J A M A 87 94, 1926 

28 Gunn, F D The Influence of Ultraviolet Light upon Blood Platelets in 
Young Rabbits, Proc Soc Exper Biol & Med 24 120, 1926 

29 Miles, A L, and Laurens, H III The Effects of Darkness on Some 
of the Physical Characters of the Blood of Dogs, Am J Physiol 75 443, 
1926, IV The Effects of Carbon Arc Radiation on Some of the Physical 
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Infants, Am J Dis Child 33 50, 1927 

32 Maj^erson, H S , and Laurens, H The Effect of Carbon Arc Radiation 
on the Blood of Dogs, Am J Physiol 86 1, 1928 
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following exioosiue to the carbon aic m dogs, winch peisisted for about 
ten days Vannfalt coiioboiated the woik of Gnnn on labbits, and also 
obseivcd an inciease in the human being ticated with iiltiaviolet lays 
This incieasc vaiicd gieatly with dosage and individual susceptibility 

The mechanism by which the radiation causes a rise m blood platelets 
is not undei stood The evidence furnished by cxpeiiments with dark- 
ness and sunlight and the icsults icpoitcd lecently by Phillips and 
Robeitson^^ with feeding of viosterol indicate a photochemical effect 
m the skin, possibl} by the action of light on lipoids m the skin On 
the othci hand, the almost constant occuiience of tin ombocytosis aftei 
opeiative pioceduies mrolvmg tiauina to tissues would suggest that the 
effect might be brought about b\ the absorption of pioducts of the 
destruction of tissue at the site ot mjiiiy (i e , m the skin), and that 
these pioducts ina) be the effective stimuli for the production of 
platelets 

The expel iments repoited in thib papei iveic suggested by an obser- 
vation made during the course of an experiment with ultiaviolet light 
It was noticed that the platelet count was sometimes increased after 
the annnars back was shaved pielnnmai} to treatment with the ultra- 
violet lamp, particulail} if the skin was lacerated This suggested that 
it might be adv antageous to mv cstigate the effects on the blood platelet 
level, of various iriitants applied localh to the skin By this means it 
was hoped that some information might be obtained with legard to the 
specificity of the effects of ultraviolet light and possibly with regard 
to the natuie of the stimulus oi stimuli competent to affect generation of 
platelets This paper will desciibe alteiations m the blood picture 
coincident with inflammatory reactions m the skin of young labbits, 
produced by ultravuolet light and by local applications of iodine and 
of coal tar 

NORMAL BLOOD COUNTS OD RABBITS 

Befoie experimental alteration of the numbei of the blood platelets 
was attempted, the formed blood elements w ere counted dail) foi several 
days in older to establish the noimal level foi each animal 

Method — Fourteen miscellaneous stock rabbits, varjing in weight from 980 to 
2,915 Gm, were used! or the experiments Blood counts were made daily at 
approximately the same hour Ihe method used for counting platelets was an 

33 Vannfalt, IC A Action des rajons ultraviolets sur la teneur du sang 
du lapin en leucocytes et cn thrombocjtes, Compt rend Soc de biol 101 607, 
1929 

34 Vannfalt, K A Action de la lumierc ultraviolette sur la composition 
du sang humam, Compt rend Soc de biol 101 610, 1929 

35 Phillips, R A , and Robertson, F D Effect of Irradiated Ergosterol on 
Mammalian Thrombocyte Counts, Proc Soc Exper Biol S- IMed 26 639, 1929 
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indirect one in rrhich stained films were used (Gunn and Vaughan 3®) The 
blood films were stained r\ith Wright’s blood stain, covered with oil and cover- 
slip and counted under the high power, dry lens A minimum of 1,000 erythro- 
C3des was counted, with the platelets m the corresponding fields From this ratio 
of platelets to erythrocjtes the total number of platelets per cubic millimeter 
was calculated LeukocAte and erythrocyte counts were made at the same time 
by the usual methods WheneAer there Avas a marked change in any of the 
elements, that count Avas repeated at once Avith a new blood specimen 

The animals Avere fed on the standard laboratory diet of carrots, oats and 
water dailj, and alfalfa tAAO or three times a w'eek The pens Avere kept in room 
light, but out of direct sunlight The rectal temperature Avas taken daily and 
the Aveight frequently 

Results — For periods of fiom foui to eleven days preceding the 
expel iment pioper, the average for the group of fourteen rabbits was 
980,000 platelets per cubic millimeter There was considerable diffei- 
ence m the diffeient animals, the lowest aveiage was 626,000 and the 
highest, 1,619,000 In one case the daily variation was as much as 
60 per cent The animals exhibiting the highest platelet levels showed 
the greatest dail} Aanation m counts 

The leukocyte aAeiage for this group was 11,051 per cubic milli- 
meter Heie, also, theie was consideiable daily variation The averages 
for the control period weie between 6,450 and 14,867 Occasional high 
counts were found foi one day, but Avere unaccompanied by any rise m 
tempeiatuie Bachman and his associates found that when the platelet 
leA^el was high, the leukocyte count also was high We were unable 
to find an)'' such coi relation m our counts 

The eiythrocyte aveiage was 5,961,780 for the senes The variation 
m diffeient animals was between 5,120,000 and 6,836,000 The level in 
individual animals is lathei constant However, if Avater is Avithheld or 
for any reason the labbits lefuse to take food and liquids, they may 
become quick!) deh)drated AAnth a correspondingly laj^id rise m the 
er)throc)te count 

Coimncnt — These lesults emphasize the necessity for studying caie- 
fully the platelets of any giA'^en rabbit for an adequate peiiod of time 
prior to ail) expeiimental piocedure, in older to establish the normal 
Aariation for this animal Even then the results must be intei preted 
AAith caution Consideiable A'^ariation is to be expected in the rabbit 
Binet and Kaplan shoAved that after injections of epinephrine to cause 
contraction of the spleen, theie may be a 100 per cent increase in the 
number of cii dilating platelets, persisting for about one houi It is 

36 Gunn, F D , and Vaughan, S L Bone MarroAV Reactions II The 
Blood Count in the Albino Rat Blood Platelets, Anat Rec 45 59, 1930 

37 Bachman, E L , Edstrom, G , Grabs, E , Hultgren, G, and Price, H 
Teneur du sang du lapin en plaquettes et en globules blancs, Compt rend Soc 
de biol 91 1089, 1924 
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known that the spleen contiacts in tunes of emotional excitement, so 
that flight m the animal dm mg the collection of the blood specimens 
might cause considetable \aiiation in susceptible animals 

Compaiison of the platelet counts in labbits b}^ difleient wiiters 
shous gieat diflei cnees Duke’ gave the aveiage foi eighteen labbits 
as 757,000 and mentioned that en\iionincntal changes cause 50 pei cent 
variation Bachman and his associates ' in 127 counts on sixt} -seven 
adult labbits lepoiled a maximum of 870,000 and a minimum of 
450,000 platelets pei cubic milhmetci nith an a^clage noimal variation 
of fiom 13 to 17 per cent Pclii ‘ ga\e the aveiage as 714,866 and 
Liles’® as 375,000 Gunn-® icpoitcd a caiiation of fiom 1,040,000 to 
700 000 m }Oung labbits The lesults obtained m this senes aic closest 
to those of Duke and of Gunn 

nrrncr or iliramolit light on blood counts 

Method — Fi\c albino rabbits weigimig {rom 1,255 to 2,915 Gm were exposed 
daih for periods of from tlirce to fnc dars at a distance of 16 inches (40 cm) 
Exposures of four nniiutcs were used as initial doses, and these doses w’ere 
increased to twciiti niimitcs in four aniniils and to forti minutes in two The 
source of radiation was the inercur\ vapor quart? lamp (Victor, 110 volts, 10 
amperes) Platelet, Icukocttc and critlirocrtc counts were made dailj for periods 
of from fnc to nine dais before the radiation was begun, then the animals’ backs 
were shated o\er an area about 10 b\ 12 cm It was noticed that in one case 
an appreciable rise in the platelets followed shaving, the skin having been lacer- 
ated superficiallj in setcral places Thereafter the backs were closeh clipped 
with scissors, but not shased, and counts made in each case for about five davs 
longer to evclude this procedure as a factor The animals, with one exception, 
were killed at about the time of the maximum platelet level oi soon afterward 

Results — ’Table 1 shows a brief summaiy of lesults m this senes, 
and chait 1 lepresents giaphically a tvpical platelet cuive with ultia- 
violet light Analysis of the results shows some fluctuation of the 
er} throc}1;es count which lieais no definite time lelationship to the 
experimental piocedure The leukoevte counts vaiy gieatly, each labbit 
showing at least one high leukocyte count, but the vaiiations seem to 
be entirely um elated to the expeiimental tieatment The tempeiatuie 
was not elevated duiing these sudden leukocytic inci eases, fuitheimoie 
similar inci eases appeared in two rabbits in the absence of any expeii- 
inental piocedure Changes in tempeiature were insignificant at all 
tunes The weight tended to fall slightly duiing the couise of the 
iriadiation 

The blood platelets showed a definite increase in numbei in thiee 
rabbits and no change in two The inciease percentages m R46, R48 
and R49 were 163 per cent, 81 per cent and 59 pei cent, respectively 
The increase began in from twenty-four to sev^enty-two horns after the 



Tvblc 1 — Influence of Ultia^wlet Light on Nuinbei of Blood Platelets 


Platelets 


Rabbit 

Weight, 

Gm 

^onnal 

Average 

Kormal 

Maximum 

46 

1,710 

700,000 

828,000 

47 

1,025 

1,002,000 

1,502,000 

47 

2,755 

792.000 

913,000 

4S 

1,918 

732,000 

872,000 

49 

2,915 

828.000 

872,000 

04 

1,255 

1,019.000 

2,000,000 


s 

Experimental 

Maximum 

Platelet 
Increase, 
per Cent 

Expo 

Eurcs* 

Time, 

Mm 

2,000,000 

103 

5 

5-15 

801,000 


3 

7, 10, 1 

984,000 

24 

7 

7-40 

1,323,000 

81 

5 

8-14 

1,310,000 

59 

6 

0-20 

2,105,000 


0 

10-40 


* E\posures vere gnen daily at a distance of 16 inches (40 cm ) 



Chart 1 — Eftect of exposure to ultraviolet light on platelet, red cell and white 
cell counts of rabbit 46 
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first cxposuie R47 was lefiactoiy Aftei one attempt to inciease the 
platelets, the rabbit was allowed to rest foi two months, aftei which 
the hail was again clipped and the piocediue repeated beginning with 
smallei doses of ladiation, which weie inci eased to massive doses, but 
no significant rise was seen R54 showed an extiemely vaiiable platelet 
count thioughout It w’as consistently high (between 1,242,000 and 
2,066,000 pel cubic milhmetei) befoie radiation, and, although more 
stable at a highei lei el aftei n radiation, it did not use significant!} 
Autopsy levealed no pathologic condition grossl} 

Comment — These lesults agiee with those of pievious investigatoi s 
as to the general effects of ultiaviolet light iiiadiation on the numbeis 
of the blood elements, wuth special leference to that of the platelets 
There is a rise in blood platelets following exposuie to model ate doses, 
which begins in from one to thiee days, i caches a maximum Avithin 
a few' days, and then falls rapidly Theie aie labbits, howevei, that 
do not respond to this t\pe of stimulation Also thcie aie labbits m 
w'hich the daily fluctuation is noimally reiy gieat This makes it neces- 
sar}' to inteipret all changes following expeiimental pioceduie with 
great caution Furtheimore, it seems that in susceptible labbits changes 
can be produced with slight irritation, such as small lacerations of the 
slan This must be carefully luled out by making new' noimal counts 
after shaving or by clipping the haii instead of shaving 

nrrccT or looixn 

The influence of iodine on blood platelets appaiently has not been 
studied, as we have found no lefeience to it m the hteiatuie to the 
present tune Because of the w'lde application of iodine in suigery and 
Its known irritating quality, a study of the effects of local applications of 
this drug on the blood elements seemed advisable 

Method — Six rabbits weighing from 980 to 1,710 Gm were used for this 
study Tincture of iodine, U S P , w'as used From one to five applications 
w'ere made, at twenty-four hour intervals, to the skin of the back of each rabbit 
The skin had been prepared previously by clipping the hair over areas varying 
in size from 7 by 10 cm to 8 by 13 cm Two of the animals receiving more 
than one application were killed at the height of the increase in platelets The 
blood elements of the other four were counted until the counts were normal 

Results — At the end of twenty-foui horns, the iodine had practically 
disappeaied fiom the skin Thrombocytosis developed in foui rabbits 
(see table 2 and chart 2) in from one to thiee days, which reached a 
maximum in a few days and then receded In some cases, a secondai} 
rise was observed The leturn to noimal was completed in about thiee 
weeks The skin appeared noimal for several days, aftei which 
ei}'thema developed It was not accompanied by any consistent letiko- 



Taplf 2 — Influence of lodnie * on Numhct of Blood Platelets 


Rabbit 

Weight, 

Gm 

Jforiml 

Average 

Platelets 

A 

Normal 

ila\imnm 

, Platelet 

>\perimental Increase, 
Maximum per Cent 

Procedure 

51 

9S0 

1,282,000 

1,345,000 

2,270,000 

84 

BacL. (8 by 10 cm ) 

56 

1,200 

1,19b, 000 

1,349,000 

1,725,000 

44 

painted on three 
successive days 

Back (8 by 10 cm ) 

58 

1,600 

889,000 

941,000 

1,005,000 

12 

painted on five 
successive days 

Back (8 by 13 cm ) 

62 

1,280 

834,000 

911,000 

1,642,000 

07 

painted twice 

Back (7 b> 10 cm ) 

64 

1,710 

869,000 

1,107,000 

1,250,000 


painted once 

Back (11 by 16 cm ) 

65 

1,520 

848,000 

1,092,000 

1,027,000 


painted once 

Back (10 by 15 cm ) 


painted once 



Day 1 2 3 4 5 6 7 8 9 10 12 14 16 18 20 


Chart 2 — Effect of external application of locluie on platelet, red cell and 
white cell counts of rabbit 62 
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C}losis 01 change in tempeiatuie The skin began to exfoliate in 
about two weeks Hair giew into the ne\i skin 

The leukoc^tes did not show anv consistent change Leukocytosis 
de^ eloped in R51 on the fouith da) aftei thiee applications of iodine, 
but this animal was eMdcntly sick and its tempeiatuie fell 2 F 

The erythioc}tes showed a maiked fall in twenty-foui hours m two 
animals Theie was then a giadual icco\ei 3 completed m from twm 
to thiee w'ceks The othei font animals show^ed little change in 
er}thioc}te counts 

Comment — Tlnoinboc}tosis de\ eloped m ioui of six labbits follow^- 
ing application of iodine to the skin of the back In two cases, maiked 
anemia developed m twenU-fom hoius At this time, thiombocitosis 
had not jet developed, so that theie w^as an actual deciease in the numbei 
of platelets present Thiomboc\tosis then developed quicklj' Its 
significance is lessened, as it was not an isolated effect It seems 
probable that the secondary thiombocjtosis that sometimes dc\ eloped 
was due to the low' giade dcimalitis This was slow m healing and w'as 
piobablj the cause of the maintenance ot the thiombocjtosis 

ErrncT or coal i \r 

The efiect of local applications of coal tai on the foimed elements 
of the blood has not been pieviousl} studied It w'as used m these 
studies pnncipalK because of its piolonged nutating effect on the skin 

Method — Four rabbits were studied In the same method as tint given for 
the study of the normal blood elements Coke o\cn refined coal tar was applied 
to the skin of the back over areas from which the inn had previously been closelj 
clipped, \arjnng from 8 b\ 8 cm to 8 by 10 cm One application of the tar 
was made on each animal All of the animals weie studied until the counts of the 
blood elements were again normal 

Resiilis — There w'as no consistent alteiation ot the leukocjtc counts 
bejond the not nidi vaiiation The eijthiocjte counts, also, were not 
dltected (see table 3 and chart 3) 

Thrombocytosis developed m tw'O animals This occuiied on the 
thud day in one animal and on the fifth daj' m the othei One of these 
rabbits then presented thiombopenia, w'hicli lasted about tw'O weeks 
Both of the othei animals showed thiombopenia, beginning on the 
third and sixth days and peisistiiig in both foi about two weeks These 
aniinals had aiioiexia foi a few' days aftei the applications of tai, but 
did not have a rise in temperature Theie was a slight loss in weight 
The tai dried in tweiitj -foui houis and began to peel off in a week The 
hair returned 

Comment — ^\Vith the procedure used, coal tar had a laiiable efifect 
on the number of blood platelets It produced both thionibocitosis and 



Table 3 — Influence of Coal Tat on Number of Blood Platelets 


Eab 

bit 

Weieht, 

Gm 

formal 

Aicrage 

Normal 

AlaMmum 

Experi 

mental 

Maximum 

Normal 

Minimum 

Experi 

mental 

Minimum 

Change, 

per 

Cent 

Procedure 

59 

1,070 

S3S,000 

1,090,000 

1,490,000 

098,000 

513,000 

+79 

Tar applied 
once to area 
8 by 8 cm 

CO 

2,020 

C59,000 

748,000 

1,245,000 

503,000 

040,000 

+89 

Tar applied 
once to area 
8 by S cm 

Cl 

1,750 

1,143,000 

1,233,000 

1,209,000 

1,001,000 

080,000 

—00 

Tar applied 
twice to area 
8 by 9 cm 

es 

2,445 

520,000 

733,000 

790,000 

459,000 

401,000 

—50 

Tar applied 


once to area 
10 by 10 cm 



Chart 3 — Effect of external application of coal tar on platelet, red cell and 
i\hite cell counts of rabbit 60 
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thiombopema This action is like that of benzene, bacteiial toxins 
(Duke®) and many othei toxic substances when the dose is vaned 
Large doses, foi this paiticulai animal, lowei, while sraallei doses 
laisc, the platelet level Theie was no peiceptible eftect on the other 
blood elements 

GUNERAL COMMENT 

It has been shown that ultiaMoIet light has a lathei specific effect 
,m inci easing the nuinbci of the blood platelets m the cii dilating blood 
The action has been ascribed b\ Yannfalt'’® to the lelease of some 
chemical substance m the skm which has the ability to excite the bone- 
man ow’’ to pioducc thiomboc}tes 

Iodine applied to the skm also inci eases the numbei of blood platelets 
m the circulating blood A secondai) anemia is sometimes produced, 
so that the thioml)oc3tosis is not an isolated eftect The local effects 
of iodine are desciibed b} Sollmann 

Elemcnt-iry iodine precipitates proteins, the iodine being partly adsorbed, 
partly loosclj bound, and partly con\crted into iodide ions Tins precipitation 
causes a persistent irritation, usualK sboit of corrosion The action is 

chemical, since it precipitates proteins as easib dissociated compounds 
Elementarj iodine is absorbed very cffectuclj, but still only in \cry small 
quantitj 

Coal tai has a tanable eftect on the blood platelets, sometimes 
increasing and sometimes decreasing their number It is geneially 
legarded as a skin iintant and pioduccs a local eiythema Little is 
known about its absorbability from the skm 

The fact that all three of these agents cause local inflammation in 
the skm suggests that the common iactoi cfleclmg alteiations in platelet 
number might be some product of tissue injury This would coincide 
wnth the obseivations of those authois who obseived thiombocytosis 
follow'ing laiious operative proceduies 

The mechanism of the changes m the blood platelets in these experi- 
ments IS not deal Theoietically, the inci eases might be due either to 
stimulation of formation or to inhibition of destruction of the platelets 
A sudden release of stored platelets fiom the spleen into the blood stream 
also occurs, but Binet and Kaplan showed that such alterations are 
oidinarily of only about one houi’s duiation The altered form of the 
platelets during peiiods of lapid increase m number suggests that theie 
is an inciease in production Many othei investigators have noted this 
moiphologic ehange m experimentally produced thrombocytosis At 

38 Sollmann, T A Manual of Pbarmdcolog^ ed 3 Pbiladelpbia, W B 
Saunders Company, 1926, pp 884-885 and 887 

39 Bacbman and Hultgren (footnote 17) Liles (footnote 18) Dawbarn, 
Erlam and Evans (footnote 19) 
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the beginning of the use, small,, daik-stainmg platelets appear, many 
of them with one oi moie slendei, pointed processes They become 
moie and moie numerous until, at about the time of the maximum use, 
they constitute a laige peicentage of the total numbei of platelets The 
normal lound oi ovoid, hght-staming foinis then giadually le^Dlace 
them The small foinis give the impression of being immatuie, lecently 
formed platelets Studies have been undertaken to coi relate these 
variations with megakai3^oc}te activit}'^ 

An interesting phenomenon is that no matter what the stimulus con- ' 
sists of 01 how long it is applied there is a lathei definite level above 
which platelets will not inciease in numbei in the ciiculation, and no 
pioceduie so far used has been able to prolong this high level The 
maximum inci eases ha^e been fiom about two to two and one-half times 
the normal Dawbain and his co-woikeis^“ have shown that the time 
relations of postopeiatne clinical thiombosis and embolism coriespond 
exactly with those of the gieatest platelet rise This limitation phe- 
nomenon IS possibly pui poseful As the origin and the fate of the 
blood platelets aie not well understood, the mechanism in these condi- 
tions lemains obscuie 


SUMMARY 

Ninety enumeiations of the blood platelets, leukocytes and eiythro- 
cytes in the blood of fouiteen normal labbits Avere made The average 
normal platelet counts in this group of animals were somewhat highei 
than those reported b} other iiiA'^estigatoi s 

The effect of ultraviolet light iiiadiation on blood platelets as 
leported by previous iiiA^estigatoi s was coiroboiated 

Iodine applied to the backs of labbits caused thrombocytosis, begin- 
ning in from two to fiA^e days, leaching a maximum by the sixth da}-, and 
sloAvly receding to a noimal leA^el in from tAvo to three Aveeks Maiked 
secondaiy anemia sometimes occuried Avithin tAventy-four horns, with 
a return of the erythiocytes to normal in fiom two to thiee Aveeks 
Coal tar applied to the back Avas followed by either thrombo- 
cytosis or thiombopenia The numbei s of the other blood elements 
were not appreciably changed 

The similarity betAveen the effects on the platelet level of ultiaAuolet 
light and of othei substances producing dermatitis suggests that the 
effects may be due to tissue injuiy and to the absorption of break- 
doAAm products that stimulate the foimation of platelets 



THE SIGNIFICANCE OF INVASION OF BLOOD 
VESSELS IN ADENOMAS OF THE 
THYROID GLAND + 

SHIELDS WARREN, AID 

liOsroN 

Although in cases ol endemic goitei the adenoma-hke nodules occui- 
nng in the th}ioid gland cannot be difteientiated from foci of abnoimal 
m^olutlon, ne\eithcless certain of the moie anaplastic, completel} 
encapsulated masses may be consideied as tiue tumois A completel} 
encapsulated mass found m a noimal oi a h}pei plastic gland, and defi- 
nite!} \ai}ing m histologic appeaiance fiom the rcmamdei of the 
lh}roid gland in ^\hlch it ocems, is in all piobabihty neoplastic The 
morphology of the adenomatous tissue \aiies widely as between mdi- 
eidual tumois, but is fairly umfoim as a lule thioughout any given 
tumoi mass The thyioid mateiial that I have studied, owing to 
geogiaphic position, is not oveiiich in endemic goilei, so that the tiuc 
adenomas can be fairly readil} distinguished 

I have attempted to classify the adenomas into four gioups accoiding 
to the dcgiee of dillerentiation ^\hlch the adenomatous tissue shows 
The papillaiy cystadenomas ha\e been excluded fiom this study 
A gio\\th that is made up of columns of small, closely packed cells 
with 01 without a consideiable amount of stioma is considered an 
embryonal adenoma This type shows little, if any, foimation of 
alveoli, and colloid is almost never piesent 

The next gioup is slightly moie difteientiated Theie aie numeious 
small follicles of fetal type, often containing but a small amount oi no 
colloid, and frequently sparsely spiinkled through an edematous stioma 
This type of adenoma is pecuhaily apt to undeigo cystic degeneiation 
or henioi rhage 

A thud type, the simple adenoma, is made up of well differentiated 
thyroid tissue, often with a considerable amount of stroma, but definitely 
encapsulated and separated from the lemaindei of the gland, fiequently 
Its histologic appearance indicates a state of functional actnit} totally 
different from that of the bulk of the glandular tissue 

The fourth type, the colloid adenoma, is a completely encapsulated 
mass of thyroid follicles enoimously distended with colloid and shaiply 
varying in character from the remaindei of the thyroid tissue 

Submitted for publication, Aug 27, 1930 
^From the Pathological Laboratory, New England Deaconess Hospital, and 
the Lahey Clinic 
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Owing to the frequency with which these adenomas occurred, it 
became necessary to determine wdiethei they were as harmless as they 
appeared to be, and w^hether any criteiia could be established for 
determining the presence or absence of malignant tendencies ^ 

In gross, invasion of the capsule was considered a possible evidence 
of malignancy, but this proved unsatisfactoiy for microsccj^lc diagnosis, 
except in advanced cases of malignancy It was then I hoped that 
invasion of the lumina of blood ressels by neoplastic iissue might 
present the cnteiion desiied The value of this method oi determining 
the malignancy of thyroid tumors, first pioposed by Graljam,^ has been 
Avell established by him and otheis, and in some instmip&s it is the only 
definite histologic ciiterion 

Consequently, the group of adenomas received in this laboiatory 
Horn the Lahey Clinic for the five years from 1923 to 1927 inclusive 
weie studied with a view to classification of the adenomas and to the 
occuirence of invasion of blood vessels Duiing this peiiod a total of 
1 114 adenomas was found, 34, oi 3 1 pei cent, showed invasion of 


Adenomas of Thyioid Gland, 1923-1927 



Embryonal 

Tetal 

Simple 

Colloid 

Unclassified 

Without mt asion of blood \csscls 

02 

477 

270 

247 

15 

With invasion of blood vessels 

5 

28 

0 

0 

1 

TotU 

07 

305 

270 

247 

10 


blood vessels The table shows the distiibution of the adenomas by 
t}pes 

The group of unclassified adenomas is made up of those varying so 
■\videl) in histologic structure that they cannot be placed in any definite 
group, and also those that have undergone extensive cystic degeneration, 
leaving little or no clue as to the type of tissue previously present 
Of the thirty-four cases showing invasion of blood vessels, thirty- 
t^m have been followed for from twm and one-half to seven years The 
patients who aie living and well number t\venty-nine One patient died 
of carcinoma of the uterus without any evidence of thyroid disease 
All the cases showing imasion of blood vessels occuried in women, 
their ages ranging from 24 to 66 yeais 

T-\vo patients, or 6 3 pei cent, died with multiple metastases from the 
th}roid tumor 

The fiist case, DS25-930, occurred in a woman, 28 years of age, 
who had had an embryonal adenoma remo\ed on June 20, 1925, because 
of difficulty in breathing The nodule was completely encapsulated No 
further treatment was given In September, 1925, a small node was 


1 Graham, A Surg Gs'nec Obst 42 781, 1924 
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iemo\cd fiom ncai the scai of the piCMous incision This also showed 
the stuictuic of cmhiyonal adenoma In both these ttimois a diagnosis 
of caicinoma could not be made either on gioss oi on micioscopic striic- 
tuie, but se^elal \enulcs and capillaiies showed definite invasion by the 
adenomatous tissue The patient died on Apiil 30, 1926, with multiple 
ptilmonaiy metastases and a icctiiience in the neck 

The second case, no 38994, occuired m a woman, 29 }cais of age, 
who had had a fetal adenoma removed from the thyroid gland m 1924 
In j\Luch, 1927, she lecnteicd the hospital with a laige mass in the 
till oat and multiple pulmonai} metastases She died shoitl} aftciwaid 
On icexammation the adenoma showed invasion of blood lessels 

Of 1,080 stiigicalh lcmo^cd adenomas of the th}roid gland that did 
not sho\i imasion ol blood \esscls, none has, so far as knoiMi, guen 
evidence ol th}ioid malignancy foi fiom two and one-half to seven 
}cars aftei opeiative icmoval 

On the othci hand of thiitj-foui adenomas that show^ed invasion 
of blood \essels two occuiicd m patients who died from local rccui- 
rence and multiple metastases, one in ten months and one in two and 
one-half }cais Since 1928 postopei atu e x-iay treatment has been 
guen to all patients showing eeidence of invasion of blood vessels 
What effect this ma} ha\e it is impossible to say, but it is of inteiest 
that no patient so tieated has as yet piesented either a recuiience oi 
metastases 

Giaham ^ pointed out the danger wdiich adenomas of the th}roid 
gland present as possible sites of origin for caicinoma This dangei 
IS accentuated by evidence of invasion of blood vessels Se\enteen of 
fifty-foui cases of thyroid carcinoma reported by Clute and Smith - 
apparently aiose fiom pieexisting adenomas 

SUMMARY 

Of 1 114 adenomas of the thyroid gland studied, 34 showed cm- 
dence of invasion of blood vessels Of these 34, 2 occuiied m patients 
wdio died fiom multiple metastases In the fatal cases, the appearance 
was not any more suggestive of carcinoma than in the otheis A guarded 
piognosis should be given in those cases of thyroid adenoma that show' 
invasion of blood vessels 

2 Clute H M , and Smith, L W Cancer of the Thyroid Gland, Arch 
Surg 18 1, 1929 
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PULMONARY SYPHILIS 

ITS IREQUENCy, PATHOLOGY AND ROENTGENOLOGIC 
APPEARANCE 

MARY C McINTYRE, MD 

KALAMA/OO, JIICII 

Befoie Viichow published a detailed desciijitioii of white lung of 
the new-born infant in 1858, Pare, Astruc and Morgagni spoke of phtisie 
a lue venerea Beyle (1810), Lagneau, Y'varen and MacCarthy (1844) 
attempted to diaw attention to pulmonary syphilis, but then attempts 
failed It was Virchow who centered attention on the subject of pul- 
monary syphilis, and lus detailed description of the changes occuirmg 
in the lungs of the syphilitic new-born infant seived as a basis foi 
further reseaich 

« 

In a review of the cases of pulmonaiy syphilis reported between the 
years 1854 and 1906, sixty-five weie found Of these sixt}-five cases 
seven were in new-born infants and fifty-eight in adults The diagnosis 
of pulmonary syphilis was based on the lesult of antis} phihtic tieat- 
ment in thirty-five cases, and in twenty-thiee cases the diagnosis was 
verified at autopsy 

The cases of syphilis of the lung in the new-boin infant were 
leported by Lancereaux (1873), Cornil, Dubousquet-Labordeiie and 
Gauchiers, Duzea, Fournier (1886) and Dieulafoy (1889, a) The cases 
of pulmonary syphilis based on the results of antisyphihtic tieatment 
were published by Dufour, Landneux, Lancereaux (1873), Fournier 
(1875, 1878), Poteiin du Motel, Cube, Lutz Schech (1882), Engel 
Gaudichier, Fournier (1886), Dieulafoy (1889, b), Panas, Feulard, 
Thompson, Julhen, Levy, Zinn and Stengel Those verified at autopsy 
were observed by Vidal de Cassis, Lancereaux (1873), Henop, 
Pawhnoff, Maigendorff, Councilman, Delepme and Sisley, Rolleston, 
Lancereaux (1892), Peterson, Storch, Salomon, Zinn, Nacke, Sheib, 
Galvagni, Cade and Jambon, Cade and Save Cla}toi and Stengel 

In this same peiiod (between 1854 and 1906) there were thirty- 
eight publications other than those mentioned that dealt with pulmonary 

* Submitted for publication, Dec 26, 1930 
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s\philis These ^\cle wiittcn b} Wcbei (1866), jNloxon Heit/, Good- 
bail (1874), Giaiubcbei, Gicenficld (1876 1877), Goodbait (1877), 
Gowers, Giecn, Ininc Tjc-Sniilb, rilt.ui}, Ramdobi. Vicibng, 
Scbiiit/lei Panciitnis SokolowsKi, llillei, Kiocningci Poitci, Potain 
(1885, 1888), Kidd SmuoiuIs bebeeb (1887). Zicmsscn IMauiuic 
(1888) Rubeni.iiiii M leDoii.ild, Maiinac (1890), Pen \, Saltcilbwnitc, 
Hodenp}!, Jilaifaii Xbiaiii'-. lauiuiiicl, Boii?l Cbiclien Flockemann, 
Ilaii'^einaiin. Bcig Dawson Connci Baiiinel, llugbcs and Willson 
Scigent (1905) and Spu/ei 

In 1907 the diagnosis of pulniunar\ s\pbilis b\ means of Ibc x-iaj, 
was added to the diagnosis 1)\ tbciapeiitic test and b} the obscr\ aliens 
at aiitops} Buebanan leiioited the fust case in wbicb tieatnicnt w'as 
conti oiled In \-ia\ pbf»togi apb*; Ibc bteiatuio between 1906 and 
1920 yielded sixteen ei^cs the diagnosis of wbicb icstcd on the lesults 
ot antis\pbibtic tieatnicnt I bcse wcic lepoiled In Gillian, Alillian, 
Giindon Roussel Brown )kl,issia ColleMlle Buinbam Covisa, Cuhei, 
Iloitman, Pcrrel Landis and Lewis .nid Post 

Between 1906 and 1920 twent\-li\e cases of pulinonaij s\pbibswcic 
\eiified at autopsi Obese weie repoiled In Bcriel Kokawa. Kocb 
Osier Ileiiskc, Sbingu, Biandenlnng Siig.ii Buibl and L\on-Caen, 
Powlei Gerest and Weiss (cited b\ Massia) Massia 2 an.ika and 
Robci tson 

'J be twehe case lepoils publisbed between 1906 and 1920 in wbicb 
a diagnosis of pulmonan s\])bilis was based on x-iai e\idcnce, w'cie 
contributed In Buebanan. Massia, Blindci, Ka\sei (1914), Baucb, Post, 
Lisser and Funk Tbeie weic reixnts on two cases m wdiicb obsci ca- 
tions both be means of the x-iajs and at autopsc weie lecoided These 
were gnen b} Mosin, ^Malloizel (cited In Massia) and In Roubici and 
Bougel 

Between 1906 and 1920 otbei papeis appealed b} Scigent (1908), 
Fors}th, liansemann (1911), Dowming, Easton, Hollman, Ha^s Kciltc, 
Potter Wbbams, Wood, Castex and Denis, Boudet, Dextei, Leredde, 
Phipps, Tice, W^aitbin (1917), Watkins (1917), Wbtbeispoon, Carman, 
Davidson and Callawa}, liall, TIoxie, iMoiiis, R Rothschild, Scbonfeld, 
Waitbin (1918), W’ebei (1918), Groedel, Kajsei (1919), Boisbneiie, 
Can era, W^atkins (1920) Karshner and Kaishnei and Adelberg 

Fiom 1920 to 1930 Be/angon and Jacob, Jacob, Letulle (1924), 
Howaid, Letulle and Dalsace de Jong, Benda, Fioientini, Gautenberg, 
Diest, Gate, Deebaume and Gaideie Gate and Rousset, Kocb (1929), 
Krobn, Vogelsang Wbndbolz and Fluguenin added reports of cases to 
the bteratme 
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INCIDENCE 

Letulle said “In spite of its rarity white lung of the newborn 
has been described in detail and accepted while the existence of pul- 
monary syphilis in the adult, which according to some observers is not 
more rare, remains a debatable question ” In 1905, Claytor found none 
m 13,000 specimens at the Army Medical Museum m Washington 
Stanley recorded 2 cases and a doubtful one in 1,000 autopsies The 
Copenhagen Hospital repoited 2 in 6,000 cases, Peterson found 11 
m 88 autopsies Stolper (cited by Karshner and Karshner) found 
S3’'philitic lesions m 86 cadavers, m 61 of which the lesions were due to 
acquired syphilis Of these 61 cases, 4 showed fibroid changes that were 
specific and 1 a gumma of the lung Osier saw 12 cases of pulmonary 
syphilis m 280 autopsies, and Carreia found that 8 pei cent of 152 cases 
showed syphilis of the lung The Jefferson Chest Hospital (according to 
Karshner and Karshner) reported 4 cases in 1,200 autopsies, and 
Roque (according to the same authors) stated that syphilis of the lung 
uas at least as frequent as syphilis of the liver 

AGE AND SEX 

Karshner and Karshner stated that the ages ranged from 2 to 98 
}ears The average age was 36 years They found the disease com- 
monest in the early thirties The disease affected males more than 
females in the ratio of 2 1, or seventy-six males to forty-two females 
The number of deaths due to the disease was greater m females 
(twenty-one deaths m fort 3 '^-t\\o cases) than in males (thirty-one 
deaths m se^ent 3 ^-slx cases) 

WHITE LUNG 01 THE NEW-BORN INFANT 

Since white lung of the new-born infant has been the basis for 
research in pulmonar 3 '^ syphilis of the adult, a description of it will be 
given 

The macroscopic changes in pulmonary S 3 '^philis of the new-boin 
infant depend on whether the lungs came from a fetus, from a new- 
born infant d 3 nng without having breathed or from an infant that has 
breathed In the fetus and m the new-born infant that has not breathed 
the lungs appear augmented m volume and are pale and of firm consist- 
ence They sink in water In the infant that has breathed the lungs show 
bleached islands that stand out vividh’’ against the red color of the normal 
part of the lung The tissue is smooth, dry, nearly exsanguinated and 
decolorized The hunphatics are, as a rule, h 3 ’’pertrophied and fibrosed 
Microscopically there is a h 3 perplasia of fibrous tissue, accentuated in 
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the interlobular and inteialveolai septums and in the peribi onchial and 
penvasculai tissues extending as fai as the adjacent tissue beneath the 
pleura All of the inteistitial tissue of the lung is thickened owing to 
numerous fibroblasts with swollen protoplasm These fibroblasts are 
fusiform in outline and have each a vividly colored nucleus that is often 
karyokmetic A more oi less exuberant pioduction of elastic tissue 
accompanies these changes In the midst of this connective tissue many 
capillaiies, dilated and delimited by thickened endothelium, aie seen 
Plasma cells and lymphocytes aie present Around the vessels leuko- 
cytes collect in compact islands foiming, at times, very small gummas 
(Dubousquet-Labordeiie and Gauchieis, Duzea, Fournier [1886], 
Dieulafoy [1889, o]) The centeis of the islands may be occupied by 
masses of disintegiatmg material (Dieulafoy [1889, a], Dubousquet- 
Laboiderie and Gauchieis, Lanceieaux [1873]) In this caseated mass 
the bronchioles and vessels are obliterated Seveial of the small gummas 
may coalesce to foim a nodular gumma with polycyclic borders 

Some alveoli disappeai, wlnle others take the foiin of an acinus 
gland as the result of stncture and subsequent dilatation These 
dilated alveoli are filled with epithelium, fat and macrophages If the 
desquamated epithelium predominates in the dilated alveoli, the con- 
dition corresponds to the desquamative form of V irchow 

The change in the pulmonary vessels is usually moie accentuated 
m the pneumonic zone surioundmg the gumma and consists of pen- 
vascular hyperplasia In the arteries the muscle cells and elastic tissue 
disappear and aie leplaced by fibrous tissue An infiltiation of leu- 
kocytes occurs here and there, and these gioups may leach the size 
of a very small miharj gumma The lumen of the vessels is i educed, 
and they are lined by thickened endothelium Obliteration may occur 
Thrombo-arteritis is sometimes seen at the centei of the caseatmg mass 

SpnocJmeta palbda is always present The spirochetes are, for the 
most pait, in large mononuclear cells in the alveoli, but may also be 
seen in the bronchi, peribronchial fibious tissue and in the epithelial 
protoplasm All fibrous tissue, whether young or hyahnized, is infiltrated 
by them (Letulle, Viichow) 

These changes in white lung of the new-boin infant have foimed 
the basis foi the lecognition of pulmonary syphilis in the adult 

CLASSiriCATION OF PULMONARY SYPHILIS 

Karshner and Kaishner divided pulmonary syphilis into (1) 
pneumonic forms, (2) gummatous processes, (3) syphilitic pulmonary 
sclerosis, (4) bronchiectasis and (5) suppurative processes, ulceration 
and gangiene How aid divided it somewdiat diffeiently into (1) 
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gummas, (2) chionic mteistitial pneumonia, (3) pulmonary scleiosis, 
(4) sjphilitic phthisis and (5) bi onchopncumoma Krohn allowed 
but two foims (1) gumma, miliar}'- and sohtaly,^Mth or without cavit}, 
and (2) the mteistitial foim, which may be accompanied by bion- 
chiectasis Letulle gaie a macroscopic classification of (1) sohtaiy 
gumma, (2) massive fibiosis, (3) stellate scais and (4) islands of 
specific bi onchopneumonia and a micioscopic division of (1) “folhcule 
elcmentaiie” (the papule of early syphilis), (2) miliaiy gummas, (3) 
nodulai gumma and (4) massive gummas 

LOCATION 

In the adult pulmonaiy s}philis usually afifects one lung, the right one 
moie fiequently than the left The lower lobe of the light lung appeals 
to be the site of piedilection (Letulle) Howevei. either lung or any 
legion of eithei lung may be affected, even the apex, the place that 
earhei obseiveis consideied the site of piedilection foi tuberculosis 
Karshnei and Kaishnei stated that the disease begins more often in 
the uppei lobes and spieads downwaid, and that at autopsy it is 
common to find active s^phllls m the bases, with oldei fibrosed lesions 
m the light middle and uppei lobes They concluded that pathologic 
changes in the right low'ei lobe stiongly suggest syphilis In the Oxfoid 
Monograph (%ol 5) theie is a statement that a piimaiy basal lesion 
IS piesumptive evidence against tuberculosis, and that syphilis is com- 
monly found at the hilus and base In the cases that came to autopsy 
Lanceieaux (1873), Mosn-\’- and Malloizel (Massia) Storch, Cade and 
Jambon, Duzea, Kokawa and Fioientmi found the light side involved, 
Henske, Beiiel, Maigendoiff, Massia and Tanaka, the left side The 
left apex and right base ■\^ele found affected in the two cases lepoited 
by Goiest and Weiss (Massia) Both lungs w'eie involved in the 
cases lepoited by Cade and Save (the exact locations Avere not given), 
Mosny and Malloizel (Massia), Roubier and Bouget, Henop, Shingu 
and Zinii In the gioup lejjorted by Kaishnei and Karshnei the sites 
of the disease aie given as follo'U'-s the light lowei lobe in 68 per cent, 
the light uppei in 55 pei cent, the light middle in 43 pei cent, the left 
upper in 36 per cent, the left lower in 36 per cent and both sides in 
36 pel cent The cases diagnosed roentgenologically by Massia, Roubiei 
and Bouget, Lisser and Funk weie found to involve the right side 
Bauch and Post found the left side affected and Peiiet, Buchanan, 
Mosn} and Malloizel (Massia), Blinder, Massia and Funk found both 
sides mvoh'ed In all of these cases the sputum w'as negative for tubercle 
bacilli 
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PATHOLOGY OF PULMONARY SYPHILIS IN T^E ADULT 

In this review the foim of pulmonary syphilis given under classi- 
fication vill be discussed without any attempt at reclassification The 
first of these is the pneumonic form 

Hillei described a gelatinous foim of infiltration coi responding 
to the cataiihal form of Beriel The lobe is hard and contains no air 
Its coloi IS giay or led On section it has a homogeneous gelatinous 
appeal ance, and on pressuie a viscous fluid is obtained, which is iich 
111 cells Theie is an infiltiation of the alveolar walls by small cells 
and the alveoli aie filled with desquamated epithelium The advanced 
stage shows an alveolai necrosis ending in fibiosis Hillei believed that 
the infiltiation was due to a compression of small pulmonaiy vessels 
by edema, oi that it might be a combination of syphilitic pneumonia 
with ordinary pneumonia Schnitzlei thought it might be an early stage 
of mduiativ'e S 3 fphihtic pneunionia, but Beiiel did not believe that it was 
specific 

In iiitei stitial pneumonia due to syphilis the foci are well defined, 
flesh} and of elastic hardness On pressure little fluid is obtained 
Occasionally there aie an bubbles and raiely crepitation The lung 
sinks in watei Kaishnei and Kaishnei found that this type is often 
associated with bi onchiectasis oi with gumma The connective tissue is 
more oi less fibrosed, and microscopically the lung shows changes 
similai to those in white pneumonia of the new-boin infant The intei- 
stitial tissue is infiltrated by small cells, and the alveoli aie smoothed 
out or collapsed Othei alveoli (Gate and Rousset) aie dilated and 
contain l}mphocytes Still others are newly foimed In places cells 
lesemblmg epithelioid cells aie seen Giant cells with many nuclei, 
peripherally placed, may be seen, just as in tubeiculosis Small bronchi 
aie infiltiated by lymphocytes and plasma cells The adventitia of the 
vessels is thickened Periartei itis is more common than endarteritis 
(Letulle) The pleura is infiltrated with the same cells and shows 
fibrosis of the vessels Howaid described chronic interstitial pneumonia 
as a diffuse infiltration in the middle lung The lung is reddish yellow 
It IS smooth, airless and compact The bionchi are scleiosed, and bron- 
chiectasis may be associated with it He stated that it is similai to a 
chionic, nonspecific pneumonia, but that it differs microscopically 
Howard agieed with Warthin (1918), who stated that lymphocytes and 
plasma cells infiltrate blood vessels and lymphatics especially, and that 
there is a slight infiltration of tissue, with eventual fibiosis and atrophy 
01 degeneration of the parenchyma Waithin (1918) believed that the 
fibrosis may be dii ectly due to syphilis, as well as to the chronic passive 
congestion which is present Fiorentmi stated that the fibrosis which 



264 


ARCHIVES OF PATHOLOGY 


ensues in pulm6nary syphilis cannot be diftei entiated from that of 
tuberculosis Carrera found no pneumonic foims of pulmonary syphilis, 
but observed cases that responded to specific treatment 

Syphilitic bronchopneumonia was said by Letulle and Stokes to be 
infrequent, but Letulle stated that when islands of bi onchopneumonia 
occur in a manifestly syphilitic lung they may be attributed to syphilis 
Cavitation may occur as in tuberculosis These islands are grayish 
white or giayish red and devoid of air On section they aie smooth 
and moist, cannot be penetrated by the finger, and show prolongations 
into the surrounding tissue Some of these prolongations may reach 
the pleura, and at the point of contact the surface of the lung may be 
raised or serrated All or almost all of the parenchymatous processes 
of the lung have been described as due to a bacillary caseous bi oncho- 
pneumonia, but Letulle stated that syphilis may cause a piocess that is 
similar The spirochete attacks the alveolar canals causing an exudation 
The acute pneumonic focus due to the spirochete and its toxins aflfects 
alveoli, distends the mterlobulai acini and breaks down the intei lobular 
septums and elastic tissue of the lung In contrast with tuberculosis, the 
piocess almost always respects arteries and veins, but blocks the lym- 
phatics Caseous lymphangitis is one of the most sti iking traits of 
syplnhtic bronchopneumonia (Letulle) owing to its size and volume 
These islands may heal by the foimation of scars oi go on to cavitation 
Occasionally the spiiochete invades the scars causing them to bieak 
down as in tuberculosis 

If the piocess goes on to cavitation, the important bionchi in the 
caseous focus are ulcerated Polymorphonucleai cells predominate, 
and fragments of elastic tissue may be seen Even lemnants of blood 
vessels and an isolated air space have been obseived Spu ochaefa palhda 
can be demonstrated as a rule (Letulle) The cavity, when formed 
shows three delimiting layers The internal layer is jagged and friable 
It IS composed of granulation tissue and polymoiphonuclear cells In 
this layer may be found fragments of the organ, especially of blood 
■\essels, which are recognized by the elastic tissue that is pieseived in 
part and by the dead cells filling the lumen Heie and there elastic 
remnants of bronchi and alveoli may be found, if the tissue is stained 
especially for them The second laj’-er is a tiellis of connective tissue 
and condensed granulation tissue This may aiiest the piocess oi be 
included in the zone of destruction The third layei is composed almost 
entirely of plasma cells and lymphocjdes It lepresents the zone of 
centrifugal expansion in which spirochetes destioy the surrounding 
tissue Here the borders of one island may meet those of another 
These details recall the ulceiative process of tuberculosis, with the 
exception that blood vessels are not attacked 
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As the spiiochete imacles the mteistitial tissue of the lung, it may 
cieate the ‘^folhcule elemeiitaire ’ desciibed by Letulle Mononucleai 
cells infiltiate the septums, and the entire alveolar wall is filled with 
plasma cells They usually foim a double line, the lows being regulai, 
forming a delimiting membrane This is said never to occur in tubei- 
culosis (Letulle) 

The lobule affected by an old, fibrosed, syphilitic bronchopneumonia 
appeals to be encased by a thick and hypei plastic tissue The subacute, 
then chionic, irritation causes this excess of elastic tissue to form The 
hypei tiophy and hyperplasia of the epithelium of the marginal alveoli 
may extend to the immediatel> adjacent lobules Occasionally some of 
the alveoli directly m contact with affected lobules show cuboidal and 
hypei plastic epithelium, while other alveoli remain normal or become 
emphysematous While the spiiochetes destioy elastic tissue, they also 
excite its giowth, causing the excess seen in chronic cases 

The puhnonai} \eins m the region affected aie not invaded as in 
tubeiculosis The latter causes a panphlebitis oi thrombosis, while 
syphilis causes periaiteritis or panaiteiitis (Wmdholz), with or with- 
out thiombosis Infiequently the veins are attacked in a circumscribed 
area of the sub endothelium The mesothehum does not paiticipate to 
any gieat extent, and the endothelium is intact The adventitia is the 
site of attack This is a point of differentiation between tuberculosis and 
syphilis of the lung 

The piesence of a gumma may be suspected when an mduiated 
mass IS felt more or less near the pleural surface (Letulle) Karshnei 
and Kaishnei found it in 50 per cent of then cases Warthin (1918) 
stated 

The gumma is not the essentially typical lesion of old or latent syphilis It 
IS a relatively rare formation The essential tissue lesion of either late or latent 
syphilis IS an irritative or inflammatory process, usually mild in degree, charac- 
terized by lymphocytic and plasma cell infiltration in the stroma, particularlv 
about the blood vessels and lymphatics, slight tissue proliferations, eventualh 
fibrosis, and atrophy or degeneration of the parenchyma These mild inflamma- 
tory reactions are due to the localization in the tissues of relatively avirulent 
spirochetes The pathologic diagnosis of syphilis is essentially microscopic 

On section the gumma is seen as an opaque mass with a fibrous 
capsule The coloi varies with its age, being rose-white, whitish giay 
01 dull yellow It may be round or polycyclic, depending on whethei 
It is a solitary gumma or a number of gummas that have coalesced 
Its diameter varies from a few millimeters to 1 cm or moie The 
consistency of a gumma depends on its age A young, solitary gumma 
may be grayish led, translucent, film and of uniform consistence The 
fibrous capsule is compact and shiny and shows no anthracotic deposit 
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An older gumma shows necrosis in the centei and at a still more 
advanced stage a white, shiny, retractile, stellate scai A\hich shows no 
anthracosis 

In the evolution of a gumma Letulle desciibed foui stages (1) 
“folhcule elementaii e,” (2) miliaiy gummas, (3) nodulai gumma and 
(4) massive gumma 

The “folhcule elementaii e” is chai acteristic of the eaily stage of 
pulmonary syphilis and consists ot spiiochetes and lymphocytes It 
IS round, is located m the interstitial tissue and has a piedilection for 
small bronchioles, blood vessels and interlobulai and mteiaheolai 
septums Giant cells are larely seen, and plasma cells ynedominate 
The venules and bronchioles appear to be immobilized by the cellulai 
infiltration Frequently the aiteiioles, venules and bronchioles m the 
segment in contact with the “folhcule elementaire’’ mav be mfiltiated 
(positive chemo taxis) 

The second stage in the evolution of a gumma is the foimation 
of miliaiy gummas These are spherical, contain spirochetes and \aiy 
m size The very young miliary gumma contains leukocytes, plasma 
cells and lymphocytes Often these cells aie moie at the peiiphery 
than at the center and in this position appear to oppose the extension 
of the spirochetes In the center and at the peiipheiy many blood 
vessels of vaiying size aie seen the lumma of which aie large and filled 
with leukocy^tes and erydhrocydes Lymphatic vessels aie filled vith 
leukocytes Giant cells are rarely'- seen, but plasma cells and capillaiies 
are numerous The aiea of inflammation containing spiiochetes is iich 
in collagenous fibers The walls of the blood vessels piesent and newly 
formed are thickened Subpleural bands may extend fiom the hilus 
to the periphery'- causing depressions and forming lobulations 

The gumma may heal, leaving a scar with polycy'chc holders if 
several gummas have coalesced, and hyaline degeneiation oi caseation 
may occur 

The central part of a caseous gumma contains gianulation tissue 
and leukocy'tes undergoing karyorrhexis, and the peiipheial part, fibrosis 
The three zones of a gumma desciibed by Caneia will be given latei 
The adjacent tissue participates in the piocess 

The surrounding tissue is pooily circumsciibed, and be\ond the 
ly'mphocytic zone are islands in which the alveoli are filled vith plasma 
cells and lymphocytes and are edematous Hemoiihage is laie In 
places near the ly'mphocytic zone the intei lobular and intei alveolar 
septums are thickened, as well as the lining of the alveoli Desquamated 
material fills the alveolar lumen Around the venules and arterioles, 
beneath the pleura and between alveoli aie ly'mphocy'tes and plasma 
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cells The aiea of inflammation tumefies, an exudate foims, leukocytes 
migrate, and cells, blood vessels and lymphatics become hypei plastic 
Centrifugal compiession lesults The alveoli and aheolar canals are 
compiessed The blood \essels and mteilobulai septums bend about the 
mass even to the point of distoitioii 

The progressive and centiifugal expansion of inihaiy gummas 
foim the nodulai gumma A nodule may be found in the middle of 
a lobe chaiacteiized b} neciosis similai to that desciibed foi miliary 
gummas, but it is laigei and has moie niegulai boundaries The nodule 
may be circumsciibed bj dense fibrous tissue, iich m plasma cells and 
lymphocytes, which foim the zone of expansion The same combative 
elements are seen in the nodulai gumma that ai e seen m miliary gummas 

Cairera desciibed thiee zones about a gumma a central caseous 
aiea an mtei mediate fibious zone with many new blood vessels and 
an outei vasculai, mfiltiated zone iich in plasma cells and l>mphocytes 

The central caseous zone presents the appearance of coarseh granular caseation 
m which few nuclei in ^arylng stages of karyorrhexis are seen The outlines of 
capillaries containing blood cells and fibrin can still be made out There is no 
fibrin present in the caseous area except in these vessels, in contrast to the fibrin 
threads so abundantly found in the caseous centers of the tubercle The inter- 
mediate zone is made up either of voung fibrous tissue or of an older, more hjalin 
form but never distmctlv epithelioid as in the tubercle Fibroblasts appear and 
gieat numbers of angioblasts m the form of cords or voung capillaries containing 
blood cells The zone usuallj shows many plasma cells and hmphocjtes and these 
increase m number in the outer zone, which may appear to be composed almost 
entirely of plasma cells, but capillary proliferation and increase of stroma can 
always be determined in this zone The larger blood vessels in part show' syphi- 
litic endarteritis, particularly when the vessels appear to be the starting place of 
the gummatous process Other vessels show hyalin degeneration Many small 
infiltrations of lymphocytes and plasma cells wnth occasional endothehoid cells 
occur 

According to Letulle the peiigummatous pneumonia is no less 
specific than the gumma New connective tissue and blood vessels 
aie found, and bionchioles aie destioyed and leplaced by gianulation 
tissue, which is thin and unifoim Only the aiteiioles and \enules escape 
The process m the suiiounding areas may affect entire lobules It is 
usually dotted with elementary follicles At the onset and dining the 
evolution of a gumma this aiea is moist, is iich in new blood vessels and 
has many fibroblasts and much collagen Aftei an indefinite period 
scar tissue forms, wdiich is poor in blood vessels and fiequently undei- 
goes hyaline degeneiation The alveoli that have escaped aie thickened 
sinuous and enlaiged, but aie incapable of moie than their noimal 
amount of work 
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Massive gummas differ from nodular gumma only in the size of 
the caseafed area When healed, their borders are polycyclic and send 
prolongations to the pleura 

Massive fibrosis, according to Letulle, is less lare than solitary 
gumma of the lung It is found m the interior of the lung as coalesced 
islands enclosed m large cirrhotic plaques A fine network is seen 
throughout the parench3^ma of the lung The connective tissue follow- 
ing bronchi, blood vessels and interlobular septums is thickened, radia- 
tions from the hilus are seen, and induration of the sui face of the pleura 
by bands of fibrous tissue cause lobulations and fun owing analogous 
to that seen m hepatic syphilis 

Carrera stated that a positive diagnosis of syphilis cannot be made 
in such cases without the t)fpical inflammatory process due to the local 
action of the spirochetes, of which fibrosis is the sequel It must be 
diagnosed from active areas, though certain aspects of the scai may be 
of aid In a study of 152 affected lungs of syphilitic persons and 60 
of persons with pulmonary tuberculosis he was unable to distinguish 
the fibrosis of syphilis from that of tuberculosis 

Bronchiectatic cavities were leported by Cade and Jambon, Cade 
and Save, Roubier and Bouget, Beriel, Brandenburg, Lancereaux 
(1873), Massia, Tanaka and Fowler These bi onchiectatic areas may 
simulate cavities Carrera found no case of bronchiectasis, but found 
two cases of syphilitic peribronchitis, the essential changes in which 
were mfiltiation by plasma cells and the formation of new blood vessels 
The vessels showed the typical mfiltiation of the intima and adventitia 
by plasma cells and lymphocytes Newly formed muscle cells in con- 
nection with the bronchi were observed by him The elastic 
tissue was either destroyed or displaced by the infiltration Diest 
described panbronchitis in medium-sized and small bronchi resembling 
chronic bronchitis with bronchiectasis Gate, Dechaume and Gardeie 
also found bronchiectatic cavities in their cases 

Karshner and Karshner found that pus could be squeezed from the 
air spaces and bronchi m lungs showing chronic bronchitis This con- 
dition was found in 13 per cent of the cases studied There is a dense 
infiltration by small cells, which, they stated, should not be confounded 
with miliaiy gummas, the latter being very dry in comparison 

Howard stated that the term syphilitic phthisis is an old one designed 
to include pneumonic forms, gummas, cavitation, bronchiectasis and 
fibrosis Karshner and Karshner stated that a gumma may develop 
near the wall of a bronchus, ulcerate and empty into it, forming a cavity 
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The gangienous foims of pulmonaiy syphilis have not been well 
established Kaishnei and Karshner expressed the belief that they 
represent a secondai}' infection in an ulceiated gumma or the end-result 
of endaiteritis 

The scais of syphilis are radiating, stellate and, as fai as one can 
judge, the lemains of foci of lesorbed or obhteiated caseous gumma 
These may occui anywheie, but moie often at the base than at the 
apex They aie pearl} white and thin Then contiguity to injuied 
bronchi or blood vessels, then configuiation and the absence of lesions 
(Letulle) favoi the diagnosis of an infection that acted with great 
intensity, had multiple foci and terminated by healing that was most 
destructive In regionsi whei e paiasitic infections (Echinococcus) aie 
lare tuberculosis and s}philis aie the only diseases known that can 
produce such changes Tubeiculosis is not apt to pioduce such long 
fibious scars centeied about a lesoibed caseous focus without 
authracosis 

When syphilis attacks the bionchi, the spiiochetes can be found 
in an aiea up to and including the epithelium the protoplasm of which 
IS the site of predilection foi the organism The inflammatory reaction 
excited may be acute, subacute oi chronic and may be on the inner 
surface of the canal oi in the bionchial wall The process may be 
cii cumscribed and isolated, just as m an artery It may confine itself 
to a segment of the bionchus, reducing that poition to a small ring 
The piocess varies m intensity At first hyperdiapedesis and simple 
hyperplasia are seen It may be confined to the epithelium, and the 
infiltration by plasma cells and lymphocytes may afifect only the inteinal 
surface of the canal, producing a simple cataiihal inflammation with 
hyperplasia and desquamation This process is essentially benign and 
transitory The same process piopagated along the teiminal passages 
as far as the alveoli would cause a broncho-alveolar catarrh comparable 
with white lung of the new-boin infant 

The ulcerative leactions m the bronchial walls aie more intense 
and destructive The epithelium proliferates, desquamates and almost 
disappears Granulation tissue forms at the expense of the lining of 
the bronchi Elastic tissue is fragmented and atrophied over large 
areas, and an annulai band of connective tissue forms, which is rich 
m newly formed vessels and infiltiated by a variety of cells in which 
plasma cells and lymphocytes predominate Suppuiation is not exten- 
sive On the central y, oigamzation of fibrous tissue takes place quickly 
This oiganized fibrous tissue extends for some distance, encroaches on 
adjacent alveoli and causes mutilation of the tissue At the penpheiy 
of this fibious tissue the zone of invasion and centrifugal expansion 
IS seen, and heie islands of syphilitic pneumonia may occui 
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Bionchi depined, in laige or small part, of then elastic tissue are 
said (Letulle) to be not infiequent, if a caieful study is made of all 
cases of pioved syphilis that come to autops}’^ The piesence of 
aneurysm-hke segments of a bronchus should be considered as well 
as of those in an aiteiy These dilatations may follow one anothei 
in a series These and bi onchiectatic cavities should receive careful 
study before syphilis is i tiled out It is not infened that any or all 
annular dilatations aie syphilitic, but that syphilis should be borne in 
mind 

The ulceration may spaie a few islands of tissue, 1 mm or more in 
size, although the lest of the bronchial wall is seiiously involved 
The largei aiteiies are usually left intact, although the pulmonary 
aiteiy has been seen to be affected (Warthin, 1917) Endarteritis and 
periarteritis serve to confirm the diagnosis of syphilis in ceitain destruc- 
tive conditions of the lung Warthin (1918) stated that the pulmonary 
aitery is affected in the same way as the aoita 

The inflammation may go on to a chronic state Islands of chronic 
bronchitis, fibiosed and atrophied, may be all that remains as a pi oof 
of the existence of syphilis 

The pleuia is frequently involved in syphilitic piocesses of the 
lung (Fiorentmi, Letulle) On section of a manifestly syphilitic lung, 
one can, with careful seaich, demonstrate “folhcule elementaire” 
(Letulle) as chai acteristic as those in the subjacent pulmonary tissue 
The serosa is filled with mononuclear cells aiianged m an irregular 
manner along the inteistices In places one may find groups of these 
“follicules,” and spirochetes may be demonstiated in them Plasma 
cells and lymphocytes aie found around blood vessels and lymphatics 
The meshwoik of fibiils is filled with desquamated epithelium, leuko- 
cytes and er 3 dhrocytes The presence of spiiochetes in pleural effusion 
has not been demonstiated satisfactorily (Letulle), but the tubeicle 
bacillus has not always been demonstiated in effusions believed to be 
tuberculous 

Syphilis causes a production of new connective tissue in the pleura 
that IS even greater than that produced by tuberculosis This causes 
a thickening of the pleuia New blood vessels aie seen filled with 
mononuclear cells Letulle stated that caseous material has been seen 
to pass into the pleuial space 

The scar formed m the pleura is no less characteristic than that 
which develops in the subjacent pulmonary tissue In breaking down, 
the lung will cairy some segments of the serosa deep into the 
parenchyma, and the subjacent lobules maj become bronchiectatic The 
cortical pulmonar}- lesions adjacent to the pleura arc greater in number 
in pulmonar}’- syphilis than in pulmonary tubeiculosis (Letulle) 



MdNTYRE— PULMONARY SYPHILIS 


271 


111 discussing the difteieiitial diagnosis, Can era said 

The formed gumma and the developed tubercle can be distinguished by the 
\ascular, more closely packed epithelioid, sharply circumscribed, conglomerating 
character of the latter while the gumma appears as a more loosely arranged, less 
sharplj limited, ^ascular granulation tissue, scant m epithelioid and giant cells 
and infiltrated with hmphocytes and plasma cells The scar of the tubercle is 
round, sharph delimited with concentric fibers, hyalin, scant in nuclei, devoid of 
^essels and elastic tissue, less given to anthracotic pigment but more frequently 
calcified and ver 3 often confluent and conglomerated The scar of syphilis is 
irregularlj radiating or stellate, not sharply delimited, more like ordinarj cicatri- 
cial tissue, still contains blood \essels, often with angiectatic capillaries, continuous 
with the thickened w'alls of the nearest alveoli, still shows elastic fibers and the 
outlines of old ressels and aheolar w'alls, the scars of gummas are extremelv 
rarely conglomerated or confluent , the syphilitic fibrosis begins under the pleura 
and around the bronchi and is more frequentty anthracosed and very rarely calci- 
fied But the most conclusne differential point is the finding in the fibrosis of 
siphilis of collections of plasma cells, and such active areas are probably as 
frequent m sjphilitic fibrosis of the lung as thej' are m syphilitic processes else- 
where in the bodj' 

Karshnei and Kai shnei stated 

Differentiation at the autopsy table of a gumma of the lung from similar 
tuberculous lesions is difficult In favor of gumma are 1 Location Tubercu- 
lous nodules most commonly occur in the parenchyma 2 Absence of calcification 
Calcification is unknown in gummata of the lung On the other hand, fattv 
degeneration is said to be more common in gumma 3' Encapsulation This is 
said to be a constant finding in gummata of the lung, it is more rare in tuber- 
culosis Microscopically the following aie said to aid in diagnosis 1 In gum- 
mata the fundamental structure of the normal tissue is said to be recognizable 

2 The presence of more or less altered blood vessels is characteristic of gumma 

3 Newly formed alveoli with cubical epithelium is mentioned more frequently in 
gumma than in tuberculosis 4 Endarteritis obliterans and peri-arteritis are 
more common in gumma than m tuberculosis 5 Infiltration of the small bronchi 
occurs more frequently m syphilis 6 Proliferation of smooth muscle fibers is 
characteristic but not constant of gumma 

Koch (1929) stated that -when calcification does occur in pulmonary 
syphilis. It IS only in the gummatous form, and Gate, Dechaume and 
Gaideie described a case of calcified gumma Wmdholz desciibed the 
characteristics of pulmonary syphilis as the presence of fibroblasts at 
the penphery of the gianulation tissue, lymphocytes, plasma cells, and 
obliterative bionchitis and peribronchitis In contrast with tubeiculosis 
m which the caseation is of an exudative type, syphilis shows a pi oductive 
reaction 

Fiom the data contained in this paper the following points may 
be summaiized 1 The caseating power of syphilis is more limited 
than that of tubeiculosis 2 Healed tuberculosis is circumscribed, while 
the lesions of s>phihs show prolongations 3 Giant cells are larer in 
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syphilis than in tubeiculosis 4 Plasma cells are raiei in tubeiculosis 
than in syphilis 5 Anthracosis is more infiequent m the scar of 
‘syphilis than in the scar of tuberculosis Cai i era believed the opposite to 
be true 6 The nodule of tuberculosis may aiise without a 'Tolhcule 
elementaire,” and may begin as an island of encapsulated bioncho- 
pneumonia 7 The invasion of a seal with subsequent bieaking down 
IS less common in syphilis than in tuberculosis 8 Blood vessels ai e more 
laiely attacked in syphilis 9 The adventitia of the blood vessels is 
the portion that is more frequently affected m syphilis 10 There is 
no epithelioid formation in syplnlis as in tubeiculosis 11 The elastic 
tissue is better preserved in syphilitic than in tuberculous processes 
12 Syphilis produces a greater amount of connective tissue in the 
pleura than tubeiculosis 13 Tuberculosis does not show as many 
cortical pulmonary lesions adjacent to the affected pleuia as syphilis 

ROENTGENOLOGIC DIAGNOSIS OF PULMONARY SYPHILIS 

In 1907, Buchanan published a case of a man who, foi one yeai, 
had had a condition diagnosed as tubeiculosis, but in whose sputum 
tubercle bacilli could not be demonstiated An x-iay film showed 
areas of infiltration m the bases of both lungs These cleaied up under 
antisyphilitic treatment In 1910, Massia published thiee cases in two 
of which treatment was given followed by clearing up of the shadows 
on the film One came to autopsy In the latter case the x-iay photo- 
graph showed the apexes of both lungs to be mvoh ed, and at autopsy a 
diagnosis of white pneumonia was made, and the upper light bronchus 
was found to be filled with pus Massia could demonstrate no spirochetes 
in the tissue Roubier and Bouget, in 1912, lepoited one case in which 
the x-iays showed marked involvement, and at autopsy a syphilitic 
pneumonia was found on the right side with newly formed alveoli In 
1914, Kayser reported a case m which the shadows in the x-ray pictuies 
cleared under antisyphilitic treatment Two years latei, Bauch repoited 
dense fibrous hands over the entire light lung, with cavities that vere 
probably bronchiectatic In the same yeai, Lissei lepoited maiked 
involvement of the cardiohepatic angle which cleaied with tieatment 
In 1919 and 1920, Funk reported three cases The first showed peri- 
bronchial thickening in the right lowei lobe, which cleared up under 
antisyphilitic treatment The second showed bilateral involvement, 
which cleared The third showed an infiltration of the lower border 
of the upper right lobe and the upper bordei of the right middle 
lobe In the lower lobe there was a great deal of fibrosis with possibly 
a bronchiectatic cavity Others who have reported cases aie Blinder, 
Post, Warthin (1917), Watkins (1917), Fioientini Diest, Krohn and 
Gate and Rousset 
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The x-ia)s establish a point of contact between the clinical obsei- 
vations and the lesults at autops} It may be possible to state fiom 
obseivation of a film wheie the site of the lesion is, but it is not possible 
to diagnose the cause definitel} 

The shadows seen in an x-iay film may be due to fibrosis sufficient 
to aiiest the ra}S This fibiosis may be m the bronchi, blood vessels oi 
interstitial tissue Of the thiee sites, the bronchial is the most common 
When cai diovasculai siphihs aheady exists and ctuestionable 
shadows aie seen by means of the x-iays, the question arises Do 
these shadow's lepiesent bionchial fibiosis oi fibiosis of the pulmonaiy 
arteiy^ In the lattei event anothei question piesents itself Aie these 
shadow's due to s}plnlis of the blood vessels, since it has been stated 
that syphilis lespects the mtegiit} of these stiuctuies (Letulle) It 
has been stated (Letulle) that when caidiac syphilis exists, primary 
s}phihs of the lung is luled out as a cause for the shadows seen 

In cases of pioved pulmonai) syphilis, fibiosis, which has a predilec- 
tion for the bionchi, if present m the pulmonaiy tissue, shows, in the 
\-iay pictures, fibrous tiacts more oi less seriated These tiacts radiate 
from the point wdieie the mam lesion is located Large cicatricial tiacts 
cast polycyclic shadow's The arborescent tracts aie fanlike (Diest, 
Fioientmi, Kiohn) and can be tiaced to their ultimate lamifications 
Betw'een these tracts are shadow's due to peiilobular and interlobular 
fibiosis Fiorentmi stated that i oentgenologically the fibrosis m syphilis 
cannot be distinguished fiom that in tuberculosis, but that scleiosis 
localized at the lulus, calcification oi cavity points to tuberculosis, and 
that peribi onchial sclerosis with foimation of lings points to syphilis 
The parenchymal shadows lemain more oi less cii cumscnbed and 
aie secondary to the sharply defined arborescent tracts Enlargement 
of the mediastinal nodes or calcified nodes and annular shadows may be 
seen just below the lulus These rings aie probably due to fibiosis 
around bionchi (Fioientmi) and that portion of the bionchial tiee 
near the median line and may occui m gioups of thiee or foui Fol- 
low'ing the oblique direction of bronchi one may find black half circles 
01 a more or less elliptical shadow devoid of lumen 

Arborescent tiacts, diffuse fibiosis radiating in all directions from 
and along bionchi even to their teimination, more or less marked 
emphysema and an enlargement about the lulus aie some of the aspects 
of pulmonary syphilis Even when other diseases are operating in the 
lung, one should not fail to look foi these signs It is not impossible 
that a second disease may be acting in a field aheady affected by syphilis 
In those cases of fibrosis in a dihy'brid ten am theie is fiequently 
an extreme pioduction of fibious tracts (Gate and Rousset) In some 
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cases calcified nodules oi enlaiged nodes may be seen extending fiom 
the mediastinum to the ceivical legion in an unintei i upted chain 
(Letulle) 

When the exuberant fibious tracts join apical shadows, causing a 
more oi less homogeneous opacity, one should considei that a fihious 
tuberculosis is grafted on a syphilitic teiram and look foi paiahilai 
shadows and calcified nodules Tuheiculosis may attack the bionchi, 
but the shadows will he finei and the annular lings less dense than in 
syphilis 

Watkins (1917) stated that pulmonaiy syphilis must he dififeien- 
tiated from bronchiectasis, abscess, malignant growth, pneumo- 
noconiosis, unresolved pneumonia and tuheiculosis 

Shadows due to caicinoma will give shaip maigms, while syphilis 
has irregulai hoideis Watkins (1917) believed that the absence of 
cavity IS pecuhai to syphilis, but Massia, Beiiel, Stoich, Cade and 
Jambon and Fowler repotted cavity in pulmonary syphilis 

Pneumonocomosis, accoiding to Watkins (1917), resembles syplnlis 
and tuberculosis combined He also stated that no i oentgenologic diftei- 
entiation can be made between pulmonaiy syphilis and uniesolved 
pneumonia 

As a lule, the shadows due to syphilis are in the lowei and middle 
lobes, while those due to tubeiculosis aie in the upper lobes The 
densest shadow in syphilis begins at the hilus and diminishes toward 
the peiipheiy, while in tuberculosis the chaiacteiistic shadows aie about 
the apical and subapical legions 

No definite points of differentiation of pulmonary sjphihs fiom other 
jDulmonary conditions can be gn^en, with the exception possibly of the 
radiating fanhke lines seen in x-ray films, and the location, which is 
usually the lower lobes, more especially that on the right side 

The demonstration of spirochetes in the sputum or tissue establishes 
the diagnosis While it is a loutine proceduie to seaich foi tubeicle 
bacilli, it IS only in the exceptional case that spirochetes aie looked for 
In 1907, Koch found them in a case that came to autopsy, in 1908 
Henske stated that the lung he examined was densety filled with them , 
in 1910, Massia lepoited that he had searched foi them but had not 
found them, and in 1917, Waithin reported a case of syphilitic aneuiysm 
of the pulmonary artery and with it the demonstration of spirochetes 
In 1929, both Vogelsang and Windholz repoited the piesence of 
spirochetes 

AVarthin’s critical morphologic studies of sjphilis and Wile’s dictum 
that spirochetes should be searched foi until found might well be applied 
to future research in pulmonary sy'phihs 
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Notes and News 


Ella Sachs Plotz Foundation for the Advancement of Scientific 
Investigation — During the seventh 3 ear ot this foundation 25 grants were 
made, 21 to scientists in other countries than the United States Sevent 3 ^-eight 
applications were received, 62 from foreign countries In the seven years of its 
existence, the foundation has made 120 grants In accord with the policy ot 
aiding work on similar or related pioblems, investigations bearing on the general 
subject of nephritis have been given preference, the same is true also, but to a 
less extent, of work on internal secretion and infection Applications should 
state the nature of the research proposed, the amount of money wanted, and the 
objects for which the money is to be used Applications for grants should be sent 
to the secretarj'-, Joseph C Aub, 695 Huntington Avenue, Boston, before May 1, 
1931 Walter B Cannon is the chairman of the executive committee 

Regulation of Blood Donors m the City of New York — In March, 1928, 
under the leadership of the committee on blood groups of the National Research 
Council, an experimental bureau was established in New York Citj', the mam 
purpose of which was to suppb the hospitals and private physicians in the citj 
with properly examined blood donors 

An important secondary object was to acquire a practical experience with 
such a service from which could be drawn up needed regulations for the control 
of blood donors and donor agencies by the Board of Health 

About two vears after it was started, this bureau was taken over by the Blood 
Transfusion Betterment Association which had been incorporated for the purpose 
under the auspices of the New York Academy of Medicine 

With this authority behind it, the bureau has been able greatly to extend its 
service without increasing its professional staft Fifty hospitals are being served 
and approximately 300 donors are supplied each month 

The trustees of the Association have approved the policy of encouraging 
research in the bureau on all problems relating to transfusion of blood and 
knowledge of the blood groups 

The regulations formulated for the legistrat'on of all blood donors and for 
the control of donor agencies by the New York Department of Health are given 
in the following new sections recently added to the Sanitarj^ Code by the Board 
of Health 

Section 108 Blood donors regulated, registration required, blood donor 
defined No person shall act as a blood donor in the City of New York without 
a certificate of registration issued bj" the Department of Health or otherwise 
than in accordance with the regulations of the Board of Health 

“Blood donor” defined The term “blood donor” as used herein shall be taken 
to mean and include any person who holds himself out as willing to dispose of 
his blood, or who offers his blood, or whose blood is used for transfusion pur- 
poses, for a fee 

Section 109 Blood donor agenc 3 No person shall conduct, maintain or 
operate a blood donor agency in the City of New York without a permit therefoi 
issued by the Board of Health or otherwise than in accordance with the terms of 
tlie said permit and the regulations of the said Board 

“Blood donor agencj” defined As used herein the term “blood donor agenej'” 
shall be taken to mean and include anv office, registry, place or establishment 
which employs, engages or supplies or advertises or holds out to employ, eno-a^-e 
or supply any person 01 persons whose blood is or may be used for transfusion 
purposes 
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The Influence or the Pericardium on Acute Cardiac Dilatation Pro- 
duced B\ Vagal Stimulation E J Van Liere and G Crisler, Am 
J Physiol 94 162, 1930 

Further evidence of the protective action of the pericardium m conditions of 
extreme cardiac stress was furnished bj' the fact that incision ot the pericardium 
permitted greater cardiac dilatation following A’agus stimulation than occurred 
111 that circumstance in normal animals tt t? 


The Effect or Insulin on Gastric Secretion P F j\Ilaer, Khn 
Wchnschr 9 1578, 1930 

Insulin in the chyhc stomach increases the acidity and usually the volume of 
gastric secretion from seventy to ninety minutes after injection The effect of 
insulin on the gastric secretion is an early SMuptom or a coincident manifestation 
of hypogli'cemia, because the curve of the blood sugar is the inverse of that of 
the gastric secretion Diabetic persons have no gastric leaction unless thev 
become hj'poglj^cemic Their gastric reaction wlien hvpoghcemic is the same, 
but less intense, than that of healthy persons Author’s Slmviara 


The Production or Osieitis Fibrosv b\ Parathyroid Extract H L 
Jaffe, a Bodansky and J E Blair, Khn Wchnschr 9 1717, 1930 

The subcutaneous injection of parathyroid extract into guinea-pigs regularly 
produced the bone changes of osteitis fibrosa Similar results were noted in dogs, 
although the changes were produced with greater dilficultj 

Edwhn F Hirsch 


Experimental Chronic Protein Intoxication F Pentimalli, Virchows 
Arch f path Anat 275 193, 1930 

Pentimalli summarizes his experimental work previouslj published in Italian 
and discusses tlie significance of his observations In view of the highly toxic 
action of tlie denv^atives of heterologous proteins, when the latter are suddenh 
broken down within the body of the sensitized animal, Pentimalli believes it is 
reasonable to assume that the split products of heterologous proteins should have 
a toxic action when broken down more slowly over a prolonged period of time 
The slow degradation of homologous proteins mav be a pathogenic factor in 
certain human diseases In his experimental work, Pentimalli used egg albumin, 
egg yolk and cow’s milk, and their derwatives obtained by hydroljtic cleavage 
in vitro, injecting the material parentcially in small doses ev'cry day or on everv 
alternate day into rabbits Some of the animals died earlj' with anaphv lactic 
manifestations In others, the injections could be continued over a period of 
months These chronically intoxicated animals became cachectic and finally died 
The most important changes noted during life occurred in the circulating blood , 
the most important ones seen after the death of the animals were m the tissues 
of the hematopoietic system Many of the animals became anemic, especially 
those that received egg albumin or its derivatives The reduction in er 3 throcvtes 
was often associated with a relative Ij'mphocjffosis or monocytosis The other 
proteins caused leukocvtosis, the increase in the number of leukocytes being due 
to immature forms of the mjeloid or lymphoid series The leukocytosis was not 
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transient, it sometimes persisted for variable periods after the injection ot the 
foreign protein was stopped The histologic changes m the hematopoietic tissues 


could he correlated with the dtered blood picture 


O T Schultz 


Comparison or the Temperatures of Animals After the Injection or 
Blood from !Malari\l and Scarlet Fever Patients and from Normal 
Persons Otto Herrmann, Zentralbl f Bakteriol 115 145, 1930 


Herrmann injected into four rabbits and forty-five guinea-pigs, either sub- 
durally or subcutaneously, blood from malarial patients or the blood or the brain 
of other animals already infected by injections from these patients As controls, 
eighteen guinea-pigs were similarly given injections of blood from a normal 
person Likewise, twentj'-thi ee guinea-pigs and eight rabbits were given injections 
of blood from patients with scarlet fever In 70 per cent of the cases, increases 
in the temperature were observed in the animals given injections of blood from 
the malarial patients, the effects being more constant in the animals given sub- 
dural injections The incubation period varied from foiii to ten days The fevers 
at times lasted for a month, but they quickly disappeared following chemotherapj 
Plasmodia were not found in the blood, the brain or the spleen The animals 
sickened more frequently after the injection of blood from malarial patients than 


after injections from patients with scarlet fevef 


P\UL R Cannon 


Pathologic Anatomy 


Thrombosis or the Hep\tic Arter\ Bernard Seligman, Am J M Sc 
179 609, 1930 


Two cases of thrombosis of the hepatic artery are leported In one, an acute 
case, probably secondary to an infection of the biliary tract, there was involve- 
ment of the portal and hepatic veins, a hemorrhagic infarct in the liver and 
thrombosis of the hepatic artery at its bifurcation, extending into the liver In 
the other, a more chronic case, probably of atherosclerotic origin in a man with 
thrombo-angiitis obliterans, the mam artery was involved, and no infarct was 
present The patient probably did not die from this condition The clinical and 
experimental evidence suggests that the degree of injury to the liver following 
occlusion of the hepatic artery depends m part on the site of the occlusion and 


m part on the extent of the collateral circulation 


Author’s Sumjiary 


Fatal Diabetic Acidosis Leona Mayer Bayer, Am J M Sc 179 671, 
1930 

Six cases of diabetic acidosis, fatal in spite of treatment, have been presented 
Clinically, or at autopsy, all these cases -were shown to have been complicated by 
an infective or gangrenous process, in one of them the diabetic syndrome devel- 
oped secondary to an acute pancreatic necrosis , in one m which treatment included 
a huge dosage of insulin, there was exhibited an unusual nephrosis Analysis of 
the records suggests that death occurred either because treatment was instituted 
only after intoxication had already progressed too far or because an infection 
inhibited the power of insulin or because the complication was itself fatal Experi- 
ment with the use of 15 Gm of alkali m four cases show^ed a significant change 
in the alkali level m one instance and permanent clinical benefit m none 

Author’s Summ\rx 

Broncholiths, with Report of Four Cases John J Lloxd,- Am J AI 
Sc 179 694, 1930 

The occurrence of broncholiths w^as known and reported by the oldest medical 
observers The stones probably originate most frequently in an obsolete tuber- 
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culosis ot a bronchopulmonary bmph node in or near the hilus In a fairly 
thorough rcMew of the literature in the English language since 1900, reports of 
eighteen cases were found in addition to the reports of fifteen cases found by 
West in 1902 Reports of four more are added in this paper, making a total ot 
thirty-seven The condition probably is more frequent than reported cases would 
lead one to suppose, as the expectoration of stones maj be easily overlooked in the 
taking of histones, as m case 2 reported m this paper A calculus that by erosion 
has entered a bronchus may produce serious lesults should the stone remain in 
the bronchus Perhaps such an occurrence may occasionally account for a post- 
hemorrhagic spread in tuberculosis as well as the production of a bronchiectasis, 
lung abscess or empyema Author’s Summary 

Tertiary Syphii is or the I iver Simulatirg Banti’s Svndrome Horace 
Marshall Korns, Am J M Sc 179 811, 1930 

A case of tertiary syphilis of the liver which manifested itself as Banti’s 
syndrome in the terminal stages is reported The literature of tertiary syphilis 
of the liver reproducing the clinical features of Banti’s syndrome is reviewed, 
from which thirt 3 ’-six approved cases and thirty questionable cases are collected 
One hundred and four additional cases, many of which have been cited frequently 
111 the literatuie, are excluded fronf the category The pathology, semeiology and 
treatment are discussed briefly In particular, the great importance of appljung 
the therapeutic test to every case of Banti’s syndrome before excluding syphilis 
as a possible etiologic factor is reemphasized Author’s Summarv 


Aneurism or the Coronary Arteries Rvlph L Cox and Chester D 
Christie, Am J M Sc 180 37, 1930 


A case of aneurism of the right coionai}' aitery is reported There were no 
clinical observations suggesting this lesion In addition to the coronary aneurj'sm 
and nodular inequalities in the circumferences of the medium-sized arteries, there 
were a large saccular aneurysm of the abdominal aorta and a fusiform aneur 3 'sm 
of the right common iliac artery There was an extieme degree of sclerosis of 
the coronar 3 ’' arteries, with occlusion of the left ramus descendens and extensive 
m 3 0 cardial infarction This is the thirty-first instance of aneur 3 sm of the coronar 3 


arteries that we have tound reported in the literature 


Authors’ Summvrv 


Lipoma or the Mediastinum Wallace M Yater and E Stuart Lvddanl, 
Am J M Sc 180 79, 1930 

Lipoma of the mediastinum is rare, only twelve cases, including the one described 
m this report, having been recorded as far as could be ascertained In only one 
instance was the tumor confined to the mediastinum In the others, it had grown 
externally either upward into the neck or through an intercostal space or defect 
of the sternum to form a tumor of the chest w'all, or it had forced its way into 
one or both sides of the thoracic cavity S 3 ’’mptoms due to pressure were noted in 
only four cases In the case reported here, moderate d 3 'spnea on exertion had 
been present for eleven 3 ^ears, and the patient died of lobar pneumonia The 
lipoma weighed 8J4 pounds (4 1 Kg ) and filled the anterior mediastinum, the 
precordium and the low^er two thirds of the right thoracic cavity 

Authors’ Summary 

Multiple Aneutitsms of the Arteries or the Right Arm Associated 
with Arteriov'enous Fustula and Arterial Embolism Dwight L 
Wilbur, Am J M Sc 180 221, 1930 

The association of multiple aneur 3 'sms of the right brachial, ladial, super- 
ficial palmar, common v^olar digital and volar digital arteries with an embolus in 
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the radial arter}’’ and an arteriovenous fistula ot the hand is recorded Ihis 
combination of changes is of unusual interest to the physician because of its 
rarity and because ot the many fields that it opens for investigation, and to the 
surgeon because of the many difficult therapeutic problems that it presents 

AljTnOR’S SUMMARV 

Unirfected Mural Tiiroaibi of the Hearf Earle A HARtEV and 
Samuel A Levine, Am J M Sc 180 365, 1930 

Uninfected antemortem mural thrombi of the heart were found in 5 3 per 
cent of all necropsies at the Peter Bent Brigham Hospital Cardiac muial thrombi 
were twice as frequent m males as m females The majority of these patients 
died between the ages of 40 and 70 years The patients with ventricular thrombi 
following cardiac infarction formed the group ot greatest age (62 years) There 
was a large middle-aged group with valvular disease (45 years) The frequencies 
of the sites of formation of single mural thrombi were left ventricle, 31, right 
auricle, 28, left auricle, 6, and right ventricle, 4 There were forty-two cases 
of multiple thrombosis The apexes of the ventricles and the auricular appen- 
dages were the most frequent sites of formation of mural thrombi Secondary 
infarction outside the heart as a result of emboli occurred with the following 
frequencies pulmonary, 47 , renal, 18 , splenic, 12, and cerebral, 3 (the brain 
was examined in only a limited number of instances) There were six instances 
of peripheral arterial thrombosis that may have been embolic Auricular fibrilla- 
tion definitely increases the incidence of auricular thrombosis The tw'o most 
frequent mechanisms for the formation of cardiac mural thrombi are the myo- 
cardial degeneration associated wnth coronary arterial disease and the improper 
functioning of the auricles leading to blood stasis The diagnosis of cardiac 
mural thrombosis presents difficulties, but this condition should be suspected in 
cases of coronary thrombosis and chronic valvular disease showing evidence of 

Authors’ Summary 


The Musculonervous Structures ix the Submucosa of the Appendix 
P AIasson, Am J Path 6 217, 1930 

The submucosa of the normal appendix contains muscle bundles, continuous 
on the one hand, with those of the circular muscle, and on the other hand, with 
those of the muscularis mucosae These two muscle groups often anastomose in 
the middle zone of the submucosa Ihey are in intimate relation with certain 
parts of Meissner’s plexus Muscle and nerve together form a complex which 
may be termed the musculonervous complex of the appendicular submucosa Under 
influences that cannot yet be defined, but that are connected, no doubt, w'lth inflam- 
matory crises, the muscle bundles and the nerves become more numerous, acquire 
more and more intimate relations, and by their accumulation contribute to the 
thickening of the submucosa At the same time, the arteries enlarge, their muscle 
coat hypertrophies, and the arterial nerves become more prominent The mucosa 
presents certain changes wffiich in the order of frequency are decrease in number 
or complete absence of lymph nodffies, scarcity of lymphocytes in the stroma 
and diffuse hyperplasia of its nerve plexus, to which may be added more localized 
hyperplasias in the form of ill-defined neuromas or circumscribed neuromas situated 
m the middle or upper part of the mucosa In extreme examples there is, in 
addition, hypertrophy or hyperplasia of the muscle coat and of Auerbach’s plexus 
Td sum up, there are hvperplasia and hypertrophy either of the sympathetic nerves 
or of the appendicular muscles, or of both, in other wmrds of the motor apparatus 
of the appendix, together with atrophy of the b^phoid tissue This series of 
lesions seems to begin by the formation of these musculonervous complexes 

Author’s Summ-\r\ 
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Multiple Intracranial Angiomas Kinoshi Hosoi, Am J Path 6 235, 1930 

A case of multiple intracranial angiomas associated with multiple intracranial 
meningiomas all on the right side is reported, with the observations at autopsj' 
The patient presented no symptoms or signs of definite cerebral localization The 
literature on the subject is briefly revicAved Author’s Summary 

Meningiomas (Multiple Intracranial Ttpe) Kiaoshi Hosoi, Am J Path 
6 245, 1930 

Two cases of cranial meningioma aie here presented one of multiple dural 
meningiomas associated with multiple angiomas of the cerebral cortex, and the 
other, a solitary meningioma with h 3 'perostosis cranei The tumor cells of the 
meningioma are mesodermal m origin They elaborate reticulum, fibrogha, collagen 
and elastic fibrils The multiplicity of the intracranial meningiomas and angiomas 
m case 1 connotes a marked disturbance of the mesodermal germ layer Clinically 
and histologically, the meningiomas in these tw'o cases indicate a long drawn-out 
course In consideration of the large size attained by these growtlis, it is remark- 
able that a tumor of the brain was not suspected The first case was thought 
to be a mental case due to the patient’s frequent depressive states associated with 
fits of crying The second patient, w'ho w'as under the constant care of a neurologist, 
was being treated for idiopathic epilepsy The brain tissue immediately surrounding 
the meningiomas and the angiomas and also far removed from these growths 
showed no reactne increase in microglia or oligodendrogha, although m the adjacent 
cerebral cortex m both cases, so-called “amjdoid” bodies w'cre abundant A 
reactue gliosis wms present m the tissue adjacent to the -ventricular tumor 

Author’s Summary 

Nephrosis in Multiple Myeloma David Perla. and Laurence Hutner, 
Am J Path 6 285, 1930 

Taao instances of multiple m 3 'eloma Yvith severe nephrosis and shrinkage of the 
kidney are reported A review of the literature reveals several other similar 
instances A study of the pathologic changes of the kidneys m instances of multiple 
m 3 eloma associated wuth Bence-Jones albumosuria is made From tins analysis 
it IS concluded that the pathologic changes found in the kidney in multiple myeloma 
consist of three distinct elements, no one of w'hich is constantly present but all 
three of wdnch may be present a nephrosis specifically associated in some way 
Avith the Bence-Jones albumosuria and the m 3 'eloma, arteriosclerosis of the kidne 3 ', 
an independent \ascular disease of the kidneys, present in a milder or severer form 
m almost e^ery instance of multiple m 3 "eloma occurring in the age group of from 
50 to 70 3 ears, and calcium deposits in the kidney tubules dependent on a destruction 
of bone and the release of large quantities of calcium in the blood Clinically, 
the nephrosis differs from the idiopathic type m the absence of edema, in the 
increase m the concentration of nonprotein nitrogen in the serum and in the 
inability to concentrate urine, wuth a consequently low specific gravit 3 ’^ of the urine 
Anatomical^', the nephrosis is sev'ere and the kidneys are contracted The kidneys 
are small and pale Yvith smooth surface and markedly narrowed cortex Micro- 
scopicallv there is extensive destruction of the tubules of the cortex and medulla, 
w'lth replacement by dense cellular fibrous tissue Though there is some h 3 'almiza- 
tion of a feAV glomeruli, this lesion is apparently associated with a concomitant 
arteriosclerosis, the primary lesion being tlie destruction of the tubules 

Authors’ Summary 

Histological Changes in the Renal Gloyierulus in Essential Hyper 
TENSION Leone McGregor, Am J Path 6 347, 1930 

The glomerular lesion of essential h 3 '-pertension is as t 3 'pical as the arteriolar 
lesion It consists of a decrease in size and a simplification of the glomerulus, 
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with a marked thickening and wi inkling of the glomerular basement membrane 
In this series of fifty-one cases, the average percentage of such glomeruli is 47 
in the renal group (death from uremia), 33 in the cardiac group (death from 
mjocardial insufficiency or coronary disease) and 24 in the cerebral group (death 
from apoplexy) The artenolosclerosis precedes, and is related to the change 
in the glomerular basement membrane Ktdnejs from persons dying in the fifth, 
sixth, seienth and eighth decades with a history of normal blood pressure show 
962 per cent normal glomeruli A rare hypertensive contracted glomerulus may 
be found There are inflammatory glomeruli in any t>pe of essential hypertension, 
but they are most numerous m the renal group The lesions are usually focal, 
and as manj' as IS per cent of the glomeruli ma> be involved Aniline blue 
(Mallory -Heidenhairn azan carmine) is recommended as a routine stain for kidnev 
tissue It IS particularly helpful to differentiate the renal group of cases ot 
essential hypertension from cases of chronic glomerulonephritis that present exten- 


sive vascular disease 


Author’s Summary 


A Case or Lymphoblastoma, Hodgril’s Disease and Tuberculosis H E 
MacMahon and F Parker, Jr, Am J Path 6 367, 1930 

A case is described of an elderlj' patient vvdio was admitted to the hospital with 
the diagnosis of aleukemic leukemia He was watched over a period of three 
jears, and during that time a manifest Ijmphatic leukemia developed Following 
a short but severe infection, his white blood count and differential values returned 
to normal and remained unchanged till his death a j ear and a half later Autopsy 
showed that he had not only aleukemic leukemia, but also Hodgkin's disease and 
generalized tuberculosis Authors’ Summary 


Marked Dilatation or the Lett Auricle of the PIeart E A Burk- 
H VRDT, J R , Am J Path 6 463, 1930 

The auricular dilatation described is associated with mitral stenosis of rheu- 
matic origin Many cases show more marked mitral stenosis with little or no 
auricular dilatation Emanuel expressed a belief that the auricular dilatation is 
due to auricular myocardial damage To prove this point he described a heart 
in St Bartholomew’s Hospital Museum, the left auricle of which is markedlj 
dilated yet the mitral valve of which admits three fingers A heart m the Uni- 
versity College Hospital is similai, the mitral valve of which is only slightly 
thickened Bach and Keith presented a heart with marked left auricular dilata- 
tion, the mitral valve of which admits three fingers This case, however, as most 
cases cited in the literature, presents pericarditis with the valvular lesions This 
reaction is symbolic of a pancarditis that includes the myocardium of the left 
auricle Increased intra-auncular pressure through an incompetent mitral valve 
plus a damaged myocardium probably accounts for marked left auricular dilatation 

Author’s Summary 

Histological Studies on the Brain or a Craniopagus K Lowenberg, 
Am J Path 6 469, 1930 

The case described belongs in the group of craniopagus parietalis The mal- 
formation is confined to the skull and brain The brain of the child “A” is 
asymmetrical and shows pronounced malformation of the gyri and sulci, which 
makes the identification of the latter difficult Many sulci are absent The 
general outlines of the biam are like those in a 7 or 8 months old fetus His- 
tologically, both the granular and the agranular six-layer types of cortex are 
present In the precentral region, the fourth layer is still granular m structure, 
which corresponds to the development of the eighth month of intra-uterme life 

Author’s Summary 
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Co\GEMrAL Aneurism of the I^rERVE^TRICULAR Septum D E Cannell, 
Am J Path 6 477, 1930 


The clinical and pathologic observations in two cases of congenital aneurysm 
of the interventricular septum are here reported The absence of clinical signs 
and symptoms m both cases, wherein marked distortion of the normal anatomy 
was present, is remarkable A critical study of these cases adds further evidence 
favor of these anomalies being congenital malformations, rather than the 


m 


terminal results of endocarditis 


Author’s Summary 


RE^AL Lesions with Retention or Nitrogenous Products Produced by 
Massive Doses or Irradiated Ergosterol Tom Douglas Spies and 
Eugene C Glover, Am J Path 6 485, 1930 

The administration of massive doses of viosterol to labbits caused marked 
histologic changes m the kidneys The chief changes were sclerosis and hyalmiza- 
tion of the walls of blood vessels, and thickening of the basement membranes of 
the tubules and glomerular capsules, accompanied in both b}"^ extensive sub- 
epithehal deposits of hyalin There was abundant deposition of calcium m these 
localities Pronounced atrophy of the tubular epithelium also occurred The 
lesions were accompanied by the appearance of large amounts of albumin in the 
urine and by retention of nitrogenous products in the blood The degree of nitrogen 
retention was in general proportional to the amount of damage of the kidney, as 
evidenced by histologic examination Authors’ Summary 


METASTA.SIZING “Carcinoid” Tumor OF Jejunum Istvan G\spar, Am J 
Path 6 515, 1930 

A case of multiple carcinoid tumors of the jejunum, one of which caused 
intestinal obstruction, with metastases in the mesentery and liver, is reported 
Histologic examination revealed the picture of typical carcinoid tumor Serial 
sections definitely indicate that at least two of the tumors originated in the 
crypts of Lieberkuhn Positive silver impregnation of the tumor cells confirms 
Masson’s contention that the origin of carcinoid tumors is in the Nicholas- 
Kulchitzlcy-Masson cells in the glands of Lieberkuhn Carcinoid tumors mav 
assume clinical significance Author’s Summary 


Small Cell Carcinomas of the Lung Howard T KaRsner and Otto 
Saphir, Am J Path 6 553, 1930 

Small cell primary tumors of the lungs or bronchi are epithelial m character, 
as indicated by cell arrangement, relation of connective tissues and blood vessels 
and complete absence of capacity to form reticulum Small cell cancers of 
the lung originate m bronchi of bronchioles and are probably unicentnc in origin 
Small cell cancers of the lung more frequently produce large mediastinal masses 
tlian do other cancers of this organ and are firmer m consistency, but in other 
clinical and gross pathologic aspects show no distinctive characters 

Authors’ Summary 

Multiple Gummas oi the Heart in the New Born John W Williams, 
Am J Path 6 573, 1930 

A case of gumma of the heart in a Negio infant that died a few hours after 
birth IS reported The term gumma as descriptive of the lesion is questioned, 
since the microscopic picture is at variance with that of gumma The terms 
“localized sjphilitic cellulitis” and “fulminative syphilitic myositis” are suggested 
m its stead as descriptive of this lesion, since it is characterized by destruction of 
muscle and infiltration with lymphocytes, polymorphonuclear leukocytes, mono- 
cytes and plasma cells Author’s Suaimary 



ABSIRACTS FROM CURRENT LITERATURE 


289 


Multilocular C\st or the Spieen Prodeced b\ Infarcts W Dobrza- 
MECKi, Ann Suig 92 67, 1930 


Cjsts of the spleen ma}’’ be ot the dermoid type, or they may have their origin 
from inclusions of peritoneum that undergo secondary degeneration, in other 
instances, the dilated spaces have been shown to be of lymphatic derivation Pie- 
vious abscesses, inflammatory processes about the spleen and trauma have been 
the causative factors in some cases The author reports the occurrence, in a 
woman, aged 38, of a cyst of the spleen, measuring 25 by 13 by 14 cm , which 
contained 140 cc of amber-colored, transparent fluid that coagulated after removal 
He attributes the process to obliterative endartei itis, witli necrosis and infarction. 


as the result of emboli 


Richard A Lifvendahl 


Acute Ulceration or the Stomach in Children B R Shore, Ann Surg 
92 234, 1930 

The literature of the subject is reviewed and the following case reported The 
posterior fundic wall showed a perforation 3 cm wide, which represented an ulcer 
that had penetrated The ulcer was characterized by necrotic edges in which 
the submucosa and the muscularis were swollen and edematous and showed 
thrombosed vessels The abdominal cavity contained free air and fluid For 
several days previous to the perforation the child had had a "running nose,” 
but there was also a history of its having swallowed some broken glass at the 
age of 22 months The glass, however, was not found at operation or at autops> 

Richard A Lif\'’endaiil 

Intra-Articular Endothelial Tumors Arising from Synovial Membrane 
L C Wagner, Ann Surg 92 421, 1930 

From the knee of a man, 35 years old, a hard, encapsulated, yellowish-brown 
tumor, 7 by 5 by 3 cm , was removed, which had the gross appearances of a 
fibroma, but which microscopically was regarded as a fibro-endothelioma, most 
likely arising from the endothelial cells lining the bursa Although treatments 
with the x-rays and Coley’s toxin were given, local recurrences were present 
within two years, necessitating a midthigh amputation A second case of intra- 
articular endothelial tumor arising from the synovial membrane occurred in the 
ankle joint of a girl 15 years of age These 2 cases represent the only ones in 
467 explorations of major joints of the bodv Richard A Lifvendahl 


kluLTiPLE Myeloma as a Single Lesion C F Geschickter, Ann Surg 
92 425, 1930 

The two cases of multiple myeloma as a single lesion reported substantiate 
the claim for consideration of multiple myeloma in the differential diagnosis of 
single lesions of bone, one occurred in the femur and the other in the clavicle 
In the former, no other bones were involved at the time of writing, no Bence- 
Jones protein was found in the urine, there was no lumbar backache with signs 
ot early paraplegia, the hemoglobin and erythrocyte determinations were normal, 
and there were no evidences of nephritis with nitrogenous retention Thus, the 
SIN cardinal diagnostic points were violated Giant cell tumors, metastatic 
carcinoma, chloroma and myxochondroma w'ere considered in the differential 

diagnosis Richard A Lifv^end vhl 


Gvstric Sequflae or Corrosiv’^e Poisoning William S Boikvn and 
Harry A Singer, Arch Int Med 46 342, 1930 

The ingestion of acid, ev'en in relatively small quantities or low concentrations, 
may be followed bv stenosis of some part of the stomach without esophageal 
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invoh ement The swallowing of lye leads to esophageal obstruction associated f re- 
quentlj with gastric obstruction, rarely to gastric obstruction alone Organic 
obstruction of the stomach does not occur iinmediateljq but usually manifests itself 
several weeks after the recovery from the initial eitects has been considered com- 
plete Late gastric stenosis should be anticipated in all cases of corrosive ingestion 
(especially vhen the substance is known to be an acid), even though the patient is 
restored to complete health shortly after the poisoning The type and location 
of the lesion in the upper part of the gastro-intestmal tract can be predicted 
from a knowledge of the corrosive ingested, whether acid or alkali, and the state 
of the stomach, whether empty or full In late cases of cicatricial stenosis of 
the stomach, gastro-enterostomy is the operation of choice In early cases in 
w’hich an actne inflammation exists, a preliminarj jejunostomj’^ is often advisable 

Authors’ Suaimary 

Spoxtweous Rupture or the Normal Spleen W H Baford, Arch Surg 
20 232, 1930 

A search of the literature revealed eight cases of spontaneous rupture of the 
normal spleen The symptoms are those of severe abdominal pain followed by 
shock, evidences of hemorrhage, pain radiating to the shoulders, and tenderness 
and vomiting, therefore similar in every respect to traumatic rupture of the spleen, 
wuth the absence of the traumatic etiolog 3 ’^ The spleen m the reported case 
w^eighed 156 Gm and measured 17 by 18 by 2 cm Much of the hemorrhage w'as 
subcapsular Ihe microscopic section failed to reveal any pathologic change in 
the parenchyma The author reviews the various theories, most of wdnch hold a 
diseased spleen to be the primary factor The author, however, feels that spon- 
taneous rupture of the normal spleen occurs T-vTrv 


Congenital Castic Lung Irving J AVolman, Bull Ayer Clin Lab of 
Pennsyh'ania Hosp , 1930, no 12, p 49 

A case of congenital cystic lung m a sin months’ stillborn fetus, discoA'ered 
in the course of a routine necropsy, is recorded The author holds that the 
C3Stically dilated intei communicating bronchioles and aveoh form a closed system, 
■or SA stems of chambers, not continuous AVith the mam bronchi 

Metaplasia in the Lymph Nodes and Spleen in a Case or AIaelogenous 
Leukemia AVebb Haa maker. Bull Ajer Clin Lab of PennsAdA'ania Hosp, 
1930, no 12, p 55 

A case of leukemia is described in aa'IiicIi there Avas marked eNtramedullarv 
hematopoiesis Ihe relatwe aplasia of the bone-marrow', particularly in the 
formation of erythrocj tes, together Avith +he numerous islands of dcA'eloping 
er3 throblasts and granuloblasts in the spleen and I3 mph nodes, leads to the assump- 
tion that these organs had returned to their embr3'onic function of producing 
m3"eloid cells Further evidences supporting the view of metaplasia and opposing 
that of mere colonization Av^ere the size and the homogeneit3' of the spleen and 
the absence of clumps of m3'eloid cells m other organs Author’s Sumaiara 


Histological Changes in Nera^ Cells Followhng Injura Ortheilo R 
Langavortha, Bull Johns Hopkins Hosp 47 11, 1930 

The iierAe cell injuries that are discussed here invoU'e both the nucleus and 
the c3toplasm The nucleolus is considered to be A-^ery resistant, but a marked 
SAA elling of this structure may be seen in the cells AA^hen death occurs immediateh' 
from electrical injuries, many of t’ne cells haA’^e nuclei that are shrunken and that 
stain a uniform deep color, so that mwleolus and chromatin strands maA" no longer 
be distinguished The nucleus is often displaced to one side of the C3toplasm and 
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IS sm rounded by a pale area indicating Us former size The suggestion is made 
that cells with deep-staining shrunken nuclei have no longer the power of recovery 
Abnormalities following less severe damage of the nerve cell are illustrated The 
cytoplasm of the injured cells is shrunken, and the perivascular space is large 
Immediately following the trauma, there is a considerable decrease in Nissl 
substance, and that which remains has lost its flaky appearance and looks coarsely 
granular Often the edges of the cjtoplasm appear to have no continuity, as if 
the cell had ruptured into the peruascular space Swelling of the nucleolus 
occurs A lew hours after the electric shock the whole cytoplasm stains a uniform, 
deep color and no granules may be found The Nissl substance is gradually 
reformed over a period of days, sometimes appearing first in the periphery of 
the cell and sometimes in the center around the nucleus Restitution of the nucleus 
takes a longer time Cells that are injured beyond possibility of recovery become 
greatl} shrunken, and cytoplasm and nucleus stain a uniform black color Such 
cells are removed bj phagocytosis The electrical current has a selective effect 
on the nerve cells , some anterior horn cells are greatly injured while others are 
fairly normal Author’s Summary 


The Placenta from a Case or Malaria George B Wislocki, Bull Johns 
Hopkins Hosp 47 157, 1930 

The study of the placenta m a case of malaria affords proof that the chorionic 
syncytium is incapable of phagocytosmg an inert suspension of pigment present 
m the intervillous spaces or of transmitting such particles from mother to fetus 
Malarial parasites are present m the placenta in great abundance within the 
erythrocytes in the intervillous spaces Malaria induces the accumulation of large 
numbers of monocytes and lymphocvtes in the placental circulation Of these cells, 
the monocytes phagocytose, abundantly, pigment released by the activity of the 
malarial organisms These phagocytic monocvtes do not penetrate the fetal tissues, 
but enter the masses of fibrin formed on the villi, which are denuded of syncytium 
at these sites Typical clasmatocytes are not encountered in the intervillous 
spaces The monocytes and lymphocytes that gather in the placenta are brought 
there from other parts of the maternal body where they are produced The villi, 
including their stroma and covering chorionic syncytium, are anatomically normal 
and not visibly affected by the malarial organisms or by their products It is 
unlikely that malarial organisms can enter or penetrate the chorionic syncytium, 
so that the transmission of malaria from mother to fetus occurs rarely, if at all 

Author’s Sumjiary 

Anastomosis or the Hepatic and Portal Circulations John McKee 
Olds and Edward Stephens Stafford, Bull Johns Hopkins Hosp 47 176, 
1930 

The hepatic artery communicates by means of capillaries directly with the 
sinusoids of the liver lobule at the periphery of the lobule The portal vein also 
communicates directly with the hepatic sinusoids at the periphery of the lobule 
There are no interlobular capillary anastomoses between the hepatic artery and 
the portal vein The capillaries of the bile duct plexuses (branches of the hepatic 
artery) communicate directly with the hepatic sinusoids at the periphery of the 
lobule No translobular arteries can be demonstrated Mixing of hepatic arterial 
and portal venous blood occurs via the outermost or peripheral sinusoidal 
anastomoses, but not within the interlobular tissue itself 

Authors’ Summary 

Asbestosis Bodies in Sputum and Lung K M Lynch and W A Smith 
J A M A 95 659, 1930 

In microscopic sections of lung from the body of a vorker m an asbestos 
factory, who died from a gunshot wound, numerous asbestosis bodies were found 
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in the alveoli, the walls of the alveoli, the deeper pleural tissues, the bronchi, 
and the interlobular framework, in thrombi in the veins and m the peribronchial 
lymph glands Associated with them were black granular pigment, in the lymph 
glands a yello^^ -brown granular substance, a reaction of mononuclear and pol}''- 
morphonuclear giant cell phagocytes and in the tramework structures a cellular 
increase in fibrous tissue The asbestosis bodies were seen m the sputum of three 
people who had been workers, in an asbestos factory, one as long before as six 
3 'ears In the sputum, these bodies had a central filament of a transparent, shghth 
greenish-tinged, needle-hke crystal On this were deposited nodules, blebs and 
segments of a homogeneous refractive substance These bodies were from 12 to 
140 microns long and from 1 to 12 microns thick They did not take the ordinarv 
dyes for tissue and sputum They could be stained by the prussian blue reaction 
for lion It IS suggested that the iron content of the deposit was of tissue origin, 
probably from the blood . Rukstinat 

IXTRAXUCLEAR BODIES IN ReNAL DISEASE OF CaLVES THEOBALD SmITII, 

J Exper Med 51 519, 1930 

Renal lesions chiefly the result of obstructive processes were associated with 
intranuclear bodies in the epithelium of straight and convoluted tubules In 
one animal these bodies were ^ind in large numbers in otherwise still normal 
organs The affected animals had been fed cow serum in place of colostrum 

Author’s SusrMA.RV 

Double Vital Staining with Brilliant Vital Rld and Ni\gara Sky 

Blue F B Davies, R C Wadsworth and H P Smith, J Exper Med 

51 549, 1930 

Vital staining reactions of brilliant vital led and Niagara sky blue are studied 
in dogs and m rabbits Either dje alone is taken up to form red or blue granules 
within the cytoplasm of macrophages and of certain other cell Dpes When the 
two djes are injected simultaneously into the blood stream one finds that these 
cells build up granules which are purple from admixture of the two dyes When 
several daily injections ot one dj^e are follow'ed by several daily injections of the 
other, one finds blue granules and red granules side by side within the cells, 
but no purple granules are found This is thought to indicate that the dye is 
deposited in small foci which are active in a rather transitory way, and that the 
color of the granule is determined during its formative stage by the type of dye 
present in the fluids about the cell The enlargement of phagocj'tic cells and the 
increase in their number with large dosage, or with repeated offerings of the dye, 
represent a method by which the cells maintain their phagocytic poivers at the 
normal level Evidence is offered to indicate that these and perhaps other com- 
pensatory changes may take place with great rapidit}’-, so that it has been impossible 
to “block” or even reduce noticeably the ability of these cells to take up additional 
quantities of dye Certain pitfalls in the experimental study of “blockade” are 

pointed out Authors’ Summary 


The Effect on the Rate of Urev Excretion of Carmine Deposition in 
THE Cells or the Renal Tubules Eaton M MacKay and Lois 
Lockvrd MvcICw, j Exper Med 51 609, 1930 

The evidence that urea is present in high concentration m the cells of the 
convoluted tubules of the kidney and is passing through these cells has been 
review'ed Following the deposition of a large amount of carmine in the cells 
of the convoluted tubules the rate of urea excretion, as measured by the relation 
of the rate of urea excretion to the blood urea concentration, is increased This 
IS interpreted as due to blockade or damage to the cells of the convoluted tubules 
which interferes with their usual function of absorption of urea and other sub- 
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stances from the glomerular filtrate and hence increases the amount of urea which 
reaches the bladdei urine at a given blood urea concentration 

Authors’ Summart 


Abxorm VLirirs Producld in the Central Nervous System by Electrical 
Injuries Ortheilo R Lvngwortiiy, J Exper Med 51 943, 1930 


The alternating and continuous circuits produced difterent types of lesions in 
the central nervous system Hemorrhages weie common after alternating current 
shocks and few hemorrhages were observed in the continuous circuit group With 
both tjpes of circuits at 1,000 and 500 volts potential, severe abnormalities in the 
nerve cells were observed These were more marked in the continuous circuit 
group A uniformly staining, shrunken, pyknotic nucleus was taken as a criterion 
of nerve cell death The Purkinje cells of the cerebellum were most susceptible 
to the current Injured cells were studied in the dorsal nucleus of the vagus, 
in the somatic motor group, among the p^'iinary sensory neurons and in the olives 
Changes m the histologic structure of the cells m reference to recovery have been 
discussed Injury to the cerebral and cerebellar cortices occurred on the dorsal 
surface close to the head electrode Small cavities were produced, particularly 
in the cc’^ebral cortex, as the result of the circuit contract With the continuous 
and alternating circuits at 110 and 220 volts potential, less severe changes were 
observed m the nerve cells although hemorrhages were common in the alternating 
circuit group It must be assumed in these cases that death was due to respiratory 


block rather than to actual death of the cells 


Author’s Summary 


Blood Cytology or the Rabbit Louise Pearce and Albert E Casey, 
J Exper Med 52 145 and 167, 1930 

The periods of greatest irregularity in mean neutrophil and eosinophil values 
occurred in the fall and the late winter and spung months of both sears during 
which observations were made, but in the case of the basophils, the irregularities 
w ere distributed throughout the first year and occurred chiefly in the winter months 
of the second year The major trends, and many of the minor fluctuations, as 
well, which vvere observed in the mean cell values of one group of rabbits were 
also generally seen in another group examined during the same months The 
general levels of the neutrophil, basophil, and eosinophil mean values were higher 
m the groups examined during 1927 and 1928 than m the examined groups during 
1928 and 1929 The general levels of the lymphocyte and monocvte mean values 
were higher in the groups examined during 1927 and 1928 than m the groups 
examined during 1928 and 1929 The results based on the trends of mean group 
values, obtained from consecutive weekly obsei vations, showed no evidence of a 
consistent numerical relationship betw'een lymphocytes and monocytes 

Authors’ Summary 


Experimental Nephritis in the Frog Jean Olii'er and Pearl Smith, 
J Exper Med 52 181, 1930 


The damage produced bv corrosive mercuric chloride, U S P , potassium 
bichromate and uranium nitrate in the frog’s kidney is described The morpho- 
logic lesions consist of tubular damage, such as regressive changes in the epithelium, 
and of damage to the glomeruli, ranging from increase m their permeability to 
gross damage of, and hemorrhage from the tuft The point is emphasized that 
these lesions differ in their degree, rather than in their nature, from those found 
m the mammalian kidney after the administration of the same poisons The frog’s 
kidnev IS exceptionally well suited, therefore, for the studv of lesions which, 
though present, are masked in the complexities of structure and function of the 


mammalian kidnev 


Authors’ Summary 
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The Origin 4\d Fa.te of Tv'o Types or Moltinucleated Giant Cells in 
THE Circulating Blood Claude E Forkner, J Expei Med 52 279, 
1930 

It has been demonstrated that giant cells of the foreign body and epithelioid 
tjpes can be induced to appear in the blood stream Evidence has been presented 
which indicates that foreign body giant cells are primarily formed by fusion of 
monocytes, and that the fate of these giant cells is accomplished, at least in some 
instances, by a separation into the constituent elements Further ewdence has 
been presented which lends support to the h 3 'pothesis that “epithelioid giant cells” 
reach their stage of evolution, not bv fusion of monocytes, but by amitotic division 
of the nuclei of monocytes and epithelioid cells The presence of giant cells in 
the peripheral blood as the result of injections of agar is almost invariably asso- 
ciated with, or preceded bv, a marked monocjtosis in which the new monocytes are 
of large size and show evidence of immaturity Injections of agar into the tissues 
result in decreased absolute and percentage values of lymphocytes and a diminution 
of the specific granules in many of the pol j morphonuclear leukocytes It would 
appear from these studies that a clear differentiation of “epithelioid giant cells” 
and “foreign body giant cells” in the blood is usually possible, but that, on the 
other hand, a few cells may be present Yvhich haie some of the characteristics of 
each tjpe The latter probably represent in their formation both a fusion of 
individual cells and an amitotic division of the nuclei of monocYtes Clasmatocytes 
or macrophages have in rare instances been seen to take part m the formation 
of foreign bodv giant cells At least one instance has been noted of the fusion 
of a clasmatocyte witli several monocjfies No CYidence is available to demonstrate 
that macrophages eY^er play a part in the formation of “epithelioid giant cells ” 

Author’s Summary' 

Genetic Relations or ]Monocytes Claude E Forrner, J Exper Med 
52 385, 1930 

The theories for the origin of monocYtes from mj'eloblasts, Ijmphocytes, endo- 
thelium, macrophages and primitiYe cells are re^'ieived and considered Monocj'tes 
in all stages of development hai'e been demonstrated to be present constantly in 
large numbers in all the Ijmph nodes of the bod}', except in the large mesenteric 
group The relations of these cells to undifferentiated cells, Ijmphocytes, 
macrophages, plasma cells and endothelium are described The origin of adult 
monocjtes from primitive undifferentiated cells through the stages of monoblasts 
and premonocjtes is described and illustrated The demonstration in certain lymph 
nodes of innumerable monocytes in all stages of deY'elopment permits a shifting 
ot the term “monoblast” from the position of a more or less theoretical name to 
its proper place as a term designating that particular cell yyIiicIi is deriY'ed from 
a pnmitiY'e undifferentiated cell and Y\'hich is the immediate precursor of tlie 
premonoCYte The term “premonocj'te” is proposed to designate the intermediate 
stage betvYeen the monoblast and the mature monocjde Evidence is adY'anced 
to shoYv that monocytes are an independent strain of cells, but that undei physiologic 
conditions they may be transformed into macrophages, this representing at least 
one YYay in YYhich the latter are normall}' produced In no organs or tissues 
other than in certain specific Ij'mph nodes, chiefly the peripheral group, can one 
constanth' find monocjtes in all stages of development Developing monocytes 
occasionalh' inaY' be found in small numbers in the spleen, mesenteric Ijunph nodes, 
PeY er’s patches, subcutaneous connectwe tissues, lungs and omenta of normal 
rabbits but their presence is bv no means constant and their numbers are insigni- 
ficant in comparison YVith those found in the peripheral Ivmph nodes Monocytes 
and premonocjtes do not stain bv the common methods used for the demonstration 
of the reticulo-endotlielial sj'Stem and therefore must be considered for the present 
as independent of this sj'stem, except so far as monocYtes maY be transformed 
into macrophages Plasma cells, stained Yvith the supraYital technic, as seen in 
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Ivmph nodes, arc described No basis has been found for the theory that plasma 
cells and nionocrtes are closelj i elated structuial elements 

Auihor’s Summa.r\ 

An Anatomical Stld\ or Subdural Hemorrhage Associated mhth 
Tentoria-l Splitting in the Newborn W H Chase, Surg Gynec, 
Obst 51 31, 1930 

This communication contributes an etiologic and anatomic analysis of a senes 
of thirtj-two cases of subdural hemorrhage associated wnth tentorial splitting in 
the new-born infant The blood is largely supratentorial and often bilateral as 
a result of stretching oi rupturing of the small tributaries of the great cerebral 
\ein near its junction with the straight sinus The most important predisposing 
factor to intracranial hemorrhage and tentorial splitting rs prematurity, in that 
the dural septal fibers are of greater immaturity The method of examination, 
the anatomy and the clinical aspects are adequately discussed 

Richard A Lipvexdvhl 

Lipiodol Pelmc Casts A F Lash, Surg Gynec Obst 51 55, 1930 

Few instances of nonabsorption or untoward effects of iodized poppj’- seed oil 
40 per cent have been repoited, altliough this opaque medium has been used m 
the spinal and cerebral spaces, gemto-urinary organs and pericardial, pulmonary, 
joint and peritoneal cavities The presence of an infection of the female generative 
tract is regarded as a contraindication to the use of this diagnostic medium, for 
the oil has not been demonstrated to have antiseptic properties, a foreign body 
reaction may be induced in the pelvis In the author’s case, this occurred after 
injection of the oil into a uterus bicornis unicolhs associated with chronic salpin- 
gitis, although the function of the tubes was not disturbed by the iodized oil, as 
the patient delivered t full term child one year after the injection Laparotomy, 
twxnt>-two months after the diagnostic injection, revealed pelvic adhesions in 
which were cysts filled wnth clear, light amber, oily fluid, and surrounded each 
by a connectne tissue capsule lined by histiocjtes and foreign body giant cells 
outside of this capsule Richard A Liealxdahl 


Urethral Caruncle in the Female C T Olcott, Surg Gynec Obst 
51 61, 1930 

These dusky red pedunculated or broad-based growths of the low^er half of 
the external urethral orifice are frequently regarded as malignant because of the 
marked infolding of the epithelium In sei'cnteen of twenty-three cases, a definite 
glandular mass w^as piesent in the submucosa, and to the author represented glands 
of Skene and therefore an important factor in the formation of caruncles 

Richard A Lievexdihl 

Gelatinous Degeneration oi the Bone Marrow Paul Michaei, J Path 
& Bact 33 533, 1930 

Eleven cases of “gelatinous degeneration” of the bone-marrow w'ere seen in 
480 autopsies In 4 of the 11 cases, tuberculosis was the cause of death, m 3, 
carcinoma, m 1 each, pyemia, degenerative productive nephritis, lymphogranuloma- 
tosis and ulcerative colitis The average age was 40 1 vears The average duration 
of disease w'as 15 7 months The proportion of males to females was 10 1 
Gelatinous degeneration differs from uncomplicated edema of the bone-marrow 
in the presence of precipitated fibrin about the peripherj'- of the fat cells It 
IS apparently the result of a reaction of fat and edema m the presence of fibrinogen, 
and should be considered as a lesion sin gene) is of the bone-marrow' — best expressed 
as “hydrops fibrmosus of the bone-marrow” The latter expression should replace 

the indefinite term “gelatinous degeneration” . , „ 

A.uthor’s Summara 
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Eisdoaietrial Autoiraasplams in the Rabbit H H Cleave, J Path 
& Pact 33 67S, 1930 


The histologic appearance of autotransplants of endometrial tissue in the rabbit 
corresponds to that of the uterus of the same animal Under the influence of 
the corpus luteum hormone (estrm) or after oophorectomy they show the same 
changes as the uterus Author’s Summary 


ViTAMiA D Sclerosis us the R\t’s Aoria J B Duguid, J Path & Bact 
33 697, 1930 

The essential lesion of vitamin D sclerosis is a degeneration of muscle and 
calcification of the media similar to that seen in experimental adrenalin lesions 
in rabbits and in Mctackeberg sclerosis of the peripheral arteries in man A 
secondary overgrowth of the intima from proliferation of intimal cells arises only 
when the adjacent subintiinal layers are degenerate It is a reparatory measure, 
and occurs when gross mechanical destruction is caused by masses of calcareous 
material in the submtimal layers being uprooted and thrust into the intima bi 
the movements of the wall of the vessel Fatty changes are secondary, and 
similar to the fatty changes seen in human atheroma They occur most frequently 
in the submtimal layers of the media, and are associated with mechanical dis- 
turbances, such as shearing and stressing of the tissues between one layer and 

another Author’s Summara 


Atropha or THE Adrenals Associated avith Addison’s Disease William 
S usMAN, J Path & Bact 33 749, 1930 

Fne cases of Addison’s disease are recorded, in which the lesion m the supra- 
renal glands was a simple or fibroid atrophy, and it is found that about one fifth 
of all cases of Addison’s disease are associated with this form of lesion Atrophv 
of the suprarenal glands as a cause of Addison’s disease appears to be more 
common in England than elseivhere In cases of atrophy, both cortex and medulla 
are usually affected, but a lesion of the cortex is the more constant and m some 
cases maj be the sole feature 

Adrenal Atrophy and Adrenal Tuberculosis in Relation to Addison’s 
Disease F F Hellier, J Path & Bact 33 761, 1930 

In 12,000 consecutive necropsies, 12 cases of Addison’s disease occurred, m 
6 of which there was tuberculosis, and in 3 atrophj, of the suprarenal glands 

Adrenal Atrophy in Addison’s Disease W G Barnard, J Path & Bact 
33 765, 1930 

In tventy-three cases of Addison’s disease examined post mortem, the supra- 
renal glands were tuberculous m sixteen and atrophied in seven 


Fibril Foraiation of Epithelioid Cells in Tuberculous Tissue I Wall- 
GREN, Arb a d path Inst zu Helsingfors 6 51, 1930 

In tubercles, as well as in tubeiculous granulation tissue, there is a rich 
formation of fibrils which do not stain by the usual methods, but which appear 
after impregnation A\ith silver nitrate The fibrils he in the ectoplasm of the 
cells and resemble those of the fetal mesenchvme There are apparently two 
types of epithelioid cells Those originating from reticulo-endothelium are capable 
of forming fibrils, those originating from lymphoid cells are not As these fibrils 
mature, they sometimes stain ivith fuchsm and also seem to undergo hj aline 
degeneration These fibrils are not fibrin Their formation may influence healing 
in certain tuberculous lesions Rukstinat 
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An Aberrant Adenoma or the Thyroid Gland PEA Nyi \nder, Arb 
a d path Inst zu Helsingfors 0 235, 1930 

Nylander found a “struma, nodosa colloides, macrofolhculars papillaris,” in 
an aberrant portion of thyroid gland The tumor started to develop several 
months after thyroidectomy in a man Rurstin-tt 

Experimental Aclte Dirrusn Glomerulonephritis R Huckel, Beitr z 
path Anat u z allg Path 84 571, 1930 

In agreement with Vollhard, Fahr, Lichtwitz and others, the author recognizes 
two forms of glomerulonephritis, the localized and the diffuse In the former a 
single capillary loop of the glomerulus is imolved, or at most the capillaries of a 
lobule are involved, vhereas m the diffuse form the entire capillary tuft takes 
part in the process In the early stages of the latter, as seen in the human kidney, 
the glomeiulus is increased in size, and the entire capillary tuft is swollen and 
exhibits an increased nucleai content, due m part to leukocytes within the capillary 
lumen and in part to endothelial proliferation The capillaries contain little or no 
blood Fahr has held inflammation of the tuft to be the primary and essential 
process in diffuse glomerulonephritis, whereas Vollhard and others have con- 
sidered spasm of the afferent arteriole primary, to which the involvement of the 
tuft is secondar}’- Localized glomerulonephritis, which ma}' be embolic and non- 
purulent, bacterial as the result of the excretion of bacteria by the glomerulus, 
or toxic, may be produced experimertally The author claims that the diffuse 
form has not been successfully reproduced experimentally Experimental repro- 
duction of the lesion is desiiable because it would permit study of the early stages 
of the process, concerning which there is considerable dispute Huckel used 
scarlet fever streptococcus toxin (Dick toxin), in;ectmg it directly into the 
exposed renal vein, the injection being directed toward the kidne}^ At this point 
it may be noted that, as far as one may determine from the article itself, in his 
series of experime its he used only six rabbits, one of which served as a control 
for the injection into the renal vein of phvsiologic solution of sodium chloride m 
an amount equal to that used m the experiments with toxin Two animals 
leceived 3 5 cc of 1 100 toxin and 3 cc of 2 100 toxin, respectively, and died 
after thirty-seven and nine and one half hours Another animal received 1 cc 
of undiluted toxin and was killed after sixteen hours In the remaining two 
experiments, several da>s were allowed to elapse after a single or repeated 
injections in order to study the later stages ot the process The changes noted 
were increase in the volume of the capillary loops of the tufts, increased mtra- 
capillary cellulanty due to what the author terms intracapillary exudation, slight 
proliferation of the endothelium and hyperemia Ihese changes, which are char- 
acteristic for human diffuse glomerulonephritis, in the absence of detectable 
alterations in the afferent vessels, the author considers proof that the process is 
primarily an inflammation of the capillary tuft Although in the experiments of 
longer duration there were noted changes comparable with the later stages of 
human glomerulonephritis, the most striking reaction was a diffuse interstitial sub- 
acute inflammatory process q 

Acute Peptic Duodenitis H Radecke, Beitr z path Anat u z allg Path 
84 617, 1930 

As a contribution to the contention of the Aschoff school that the gastric 
juice may exercise a caustic action and’ma 3 ' cause localized erosions and ulcerations 
from which the typical peptic ulcer of the stomach may develop, Radecke presents 
a study of lesions encountered post moitem in the duodenum in three cases The 
lesions Tvere most numerous in the upper part of the duodenum .and w'ere absent at 
and below the level of the papilla of Vater They were localized and not diffuse 
and were situated on the crests of the rugae of the mucosa of the anterior and 
posterior walls of the duodenum The earliest and smallest lesions were micro- 
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scopic In these the epithelium of the tips of the iilli had undergone hjahne 
fibrinoid necrosis, and a few leukocytes were present in the tissue about the 
necrotic epithelium In larger and presumably slightly older lesions, the necrotic 
material had been thrown off, resulting m erosions and superficial ulcerations, with 
leukoc}tes and fibrin at their base The lesions are believed to have been of 
relatnely few hours’ duration They were identical with those that Buchner and 
others of Aschoff’s institute have described in the stomach as due to the action 
of gastric juice Their location and local character are ascribed to the course of 
the fluid in the duodenum after the gastric juicc leaves the stomach 

O T SciiijLiz 


Expepimental Gastritis Due to Dilute Htdrociiloric Acid E 
Gotschlicii, Beitr z path Anat u z allg Path 84 632, 1930 

In order to reproduce the acute lesions of the human stomach that Aschoff 
and his pupils have ascribed to the caustic action of the gastric juice, Gotschhch 
introduced bj'- stomach tube from IS to 20 cc of from 0 8 to 1 5 per cent of hydro- 
chloric acid into the empt> stomachs of cats In acute experiments, in w'hich 
the animals were killed after from six to twelve hours, no food was given after 
the administration of the acid In experiments of longer duration food w'as 
permitted from eight to ten hours after the administration of the acid The 
P 3 loric portion of the stomach of cats that had received acid was found to be 
firml} contracted when the animals v'crc killed, and the mucosa of this portion 
of the stomach was free from lesions The lesions w^ere situated in the mucosa 
proximal to the P 3 doric region They were multiple, and w^ere circumscribed and 
localized rather than diffuse The 3 " w'ere limited to the crests of the rugae of 
the mucosa The smallest and earliest lesions w'cre microscopic in size and 
presented the change described by the Aschoff school as characteristic of the local 
caustic action of gastric juice The epithelium at the tips of the mIIi was 
necrotic and glass 3 , and stained deeply with eosin The necroses w'ere sometimes 
of a hemorrhagic character, a fact which is submitted as evidence to controvert 
the statement that the presence of hemorrhage is proof of the vascular origin of 
gastric erosions In lesions of slightly longer duration, the necrotic material 
was cast off The floors and sides of the erosions and superficial ulcers thus 
formed w'ere infiltrated bj' leukocytes and contained fibrin The inflammatory 
reaction is secondarj to the caustic action of the acid Evidences of repair of 
the lesions were noted earl 3 '-, w'lthm from eight to thirty-six hours after admin- 
istration of the acid The changes noted in the healing lesions w'ere identical 
with those that Konjetzky and Puhl have described in the surgically resected 
human stomach as the lesions of an exogenous gastritis which the 3 " hold responsible 
for gastric ulcer The healing lesions are not specific The acute lesions are 
specific and characteristic of the action of the acid of the gastric juice This 
initial stage was not seen b 3 '^ Konjetzky and Puhl m their material because it is 
of short duration and is transformed into the healing lesion by the preoperative 
treatment to w’hich patients are subjected ^ -P Cp„, 7 rT 7 


A Spoxtaxeous Pararexal Hematoma in Acute Hteloid Leukemia A 
G\al, Centralbl f allg Path u path Anat 49 33, 1930 

A huge right pararenal hematoma was found in the body of a 47 3 ear old 
man d 3 ing from m 3 cloid leukemia It was apparently of extrarenal origin, 
extended through the fatt 3 capsule, and w'as m contact with collections of blood 
m muscles altered b 3 m 3 'eloid infiltrations Such hematomas occur onl 3 once in 
the course of disease of the kidne 3 as against ele^ en times from extrarenal sources 
The extrarenal causes are trauma, hemophilia ana hemorrhage in the course of 


sepsis or of such diseases as scarlet fe\er or leukemia 


George Rukstixat 
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Atherosclerosis in Parrots M Hesse and K Walroff, Centralbl f allg 
Path u path Anat 49 40, 1930 

The arteries of two parrots, one 48 j^ears old and the other 60 years old, 
' were altered by fattj and hyaline legions as in typical atherosclerosis seen in 
senile human beings or in guinea-pigs led diets rich in fat Age seems to be 
a factor in bringing about these changes in parrots, although similar changes are 
not seen in birds kept on natural diets m zoological gardens 

George Rukstinat 


Two Unlsual C\sts or the Th\rocloss\l Duct R Eater, Centralbl f 
allg Path u path Anat 49 137, 1930 

The two cysts described occurred in an unusual position, namely, below the 
h 3 'oid bone Most of these cjsts are found near the base of the tongue The 
difference in age between the persons from whose bodies the cysts were obtained 
w^as also notew'orthy , one cvst w as found in an 8 w'eeks old boy, and one in a 
78 year old woman Rukstinat 


A Spontaneous! \ Healed Dissecting Aneurysm of the Aorta M 
Plon SKIER, Centralbl f allg Path u path Anat 49 161, 1930 

In the body of a woman, 55 years old, who had suffered from cardiac weak- 
ness for several years, a dissecting aneurysm ev-tended from 3 cm distal to the 
right renal artery to the bifurcation of the left common iliac artery It involved 
the aortic w^all in front for 8 bj 4 5 by 4 cm and the iliac artery for 8 by 3 by 
2 cm The lining of the wall of the aneurysm was smooth and resembled intima 
The original proximal opening into the aneurysmal space was healed, but there 
was still a minute opening distally into the lumen of the left common iliac arterj 

George Rukstinat 

Syphilis of the Pulmonary Artery T Reeke, Centralbl f allg Path u 
path Anat 49 257, 1930 

In the body of a w'oman, 50 years old, dying of cardiac decompensation, a 
syphilitic aneurysm of the right ventricle and syphilitic mesarteritis of both the 
pulmonary artery and the aorta w^as found There was a widening of the com- 
missure between the pulmonic leaflets In 1928, the Wassermann reaction of the 
blood was -r -}- -f- and in 1929, -1- -t-, and blood removed from the body post 
mortem gave a negative reaction, whereas pericardial fluid gave a positive reaction 

George Rukstinyt 

The Number or Basophil Cells in the Human Hypophysis in Amy- 
loidosis 01 THE Kidneys and Suprarenal Giands H Littna, Frank- 
furt Ztschr f Path 40 124, 1930 

Contrary to the observations of others, the author reports that the basophil 
cells in the anterior lobe of the hypophysis in eighteen cases of amyloidosis of 
the kidne 3 rs have neither decreased nor increased in number Because the 
majority of the suprarenal glands in these eighteen cases also showed amyloid, 
the question is raised whether the amyloidosis of the suprarenal glands alone 
may lead to an increase in the number of the basophil cells in the hypophysis, and 
amyloidosis of the kidneys alone to a decrease m the number of the cells If so, 
amyloidosis of both organs would yield about the normal number of basophil 
cells No relation could be demonstrated between the basophil content of the 
anterior lobe of the hvpophysis and am 3 doidosis of other organs q 

Primary Lymphogranulojia (Hodgkin’s Disease) or the Intestines P 
Heilman N, Frankfurt Ztschr f Path 40 151, 1930 

The tumor described in this paper w'as removed from a woman 50 vears old 
The tumor was located m the cecum in the region ot the mesenteric attachment, 
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and measured 3 b}' 6 by 8 cm On section the tumor was grajish white, presented 
a moist surtace and was easil}’^ movable In the mucosa of the colon close to this 
tumor, a round ulcer was noted, uhich measured 3 by 3 2 cm Surrounding the 
tumor, the muscular coat of the intestine was distinctly hypertrophic In the 
ileocecal region, enlarged lymph nodes were present, which were of firm con- 
sistency and which showed, on section, yellowish-white, well demarcated areas of 
necrosis !Microscopically^, the ly'mph nodes contained many fibroblasts, endo- 
thelial cells, large and small round cells, eosinophil leukocytes and many Dorothy 
Reed cells No bacteria could be demonstrated in the sections q 

The SIGMrIC\^c^ or the Argent \ffi\e Cells G Eros, Frankfurt Ztschr 
f Path 40 155, 1930 

The author studies the influence of insulin, epinephrine, extirpation of the pan- 
creas and thyroid gland and partial removal of the suprarenal glands on the 
number of argentalfine cells of the intestines After injection of 10 units of 
insulin per kilogram of body' weight into dogs over a period of one week (chronic 
insulin effect), the argentalfine cells increased markedly in number The dogs 
were fed with a mixed diet One dog was treated by injection of 30 mg of 
epinephrine o\er a period of eight hours The argentaffine cells were increased 
in number To another dog, 30 mg of epinephrine \'as given over a period of one 
week The argentaffine cells show’cd a decrease in number The pancreas of a 
cat fed with a mixed diet, was extirpated Four days after operation, the cat 
was killed The argentaffine cells w'ere found to have increased in number In 
a number ot dogs and rabbits +he suprarenal glands were cauterized When the 
animals were kept alive longer than se^en days, the argentaffine cells w'ere found 
to be much more numerous than in normal animals In one rabbit the thyroid 
gland was reniored The rabbit sur\ned the operation thirty days The 
argentaffine cells were more numerous than was normal In starved animals the 
argentaffine cells at first seemed to ha^e increased in number, but later dis- 
appeared A rabbit that was kept at a temperature of 2 C showed more argen- 
tafline cells in the intestinal mucosa than a normal rabbit The author concludes 
that in animals in which the blood sugar content has been lowered, the argentaffine 
cells at first decrease, but later increase, in number In animals in which the 
blood sugar content has been increased, the argentaffine cells at first increase, but 
later decrease, in number q g^piiiR 

Chronic Thrombosis or the Pllmonary Artery and Its JIain Braxches 
L Desclix, Frankfurt Ztschr f Path 40 161, 1930 

The author describes two cases m which the mam pulmonary artery', and six 
cases in which the mam branches of the pulmonary artery, were partially or com- 
pletely occluded by' thrombi The origin of these thrombi is traced back w'lth 
great probability to a primary' embolus and secondary' thrombosis q 

Lvmphoid Lelkemia Without Involvement or Limph Nodes R Rossle, 
Virchows Arch f path Anat 275 310, 1930 

Rossle presents tw'o cases of chronic lymphoid leukemia m which the usual 
and characteristic hyperplasia of the lymph nodes was absent In the first patient, 
a man aged 85, the duration of the abnormal state of the blood was not known 
The leukocyte count was 97,500, with 70 per cent lymphocytes None of the 
lymph nodes was enlarged On microscopic examination the nodes did not appear 
hyperplastic The spleen w'eighed 220 Gm, and was completely transformed into 
tissue composed only' of small lymphocy'tes Pulp cells and sinusoids could not 
be recognized Moderate lymphoid hrperplasia was present m the bone marrow 
The second case receues fuller discussion because of its rarity The patient, a 
woman, aged 61, had been under obseriation for many' vears, having been first 
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seen at the age of 35, for a lesion of the leg that had recurred each winter for 
the prenous ten j'ears The legion was at first considered mjcosis fiingoides or 
prenii'cotic erythrodermia, but in the course of time the typical blood picture of 
Ijmphoid leukemia developed, and the condition of the skin was held to be 
leukemia cutis Necropsy juelded no gross or microscopic evidence of lymphoid 
hyperplasia of the lymph nodes, spleen or bone marrow Sections of the skin 
from various parts of the body revealed a layer of cellular lymphadenoid tissue 
beneath the epidermis The tissue was composed of i eticulo-endothelial cells and 
small lymphocytes, supported by a reticulum like that of lymphoid tissue Rossle 
believes that the lymphocytes of the skin and circulating blood arose locally in 
the skin from reticulo-endothehal cells, and that the transformation occurred 
without an mteivenmg lymphoblast stage He considers the case a unique one 
of leukemia or lymphadema cutis, because the lymphoid hyperplasia was limited to 
the skin In neither of the cases described was there leukemic infiltration of the 


internal organs 


O T Schultz 


Fetal Erythroleukoblastosis E tON Gierke, Vii chows Arch f path 
Anat 275 330, 1930 

The basis of von Gierke’s report is a female child, born at full term, that died 
one hour after birth Se\en years previously he had examined postmortem a 
female child of the same parents, that died fifty hours after birth That child 
revealed marked erythroblastosis, without edema The parents were healthy, it 
is especially noted that both were free from syphilis The infant that is the 
subject of the present report died as the result of mtraperitoneal hemorrhage 
from a ruptured spleen The latter organ weighed 112 Gm and extended beyond 
the midline of the abdomen and below the level of the umbilicus Blood smears 
contained an abnormally large number of ervthroblasts, chiefly normoblasts, and 
of leukoblasts, identified as myeloblasts and neutrophil and eosinophil myelocytes 
The liver, spleen and kidnevs contained numerous focal areas of erythroblastic 
and leukoblastic tissue The liver cells were laden with hemosiderin and iron- 
free pigment The blood contained the pigment xantorubm, previously detected 
only in liepatectomized dogs Its presence is interpreted by von Gierke as evidence 
of severe damage to the liver There was no edema Fetal erythroblastosis is 
frequently associated with generalized anasarca of the fetus and with an abnormally 
large placenta Fetal erythroblastosis has been held to be fetal anemia, to which 
the edema is secondary Von Gierke points out that edema may be absent, as m 
his two cases, and that when present, it has usually been m stillborn or moribund 
infants He considers the condition as it existed m the second child more closely 
related to leukemia than to anemia Because of the lability and multiple potencies 
of the fetal hematopoietic system, the unknown stimulus to proliferation of leuko- 
blastic tissue may also act on the erythroblastic tissue, sometimes to a greater 
degree than on the leukoblastic tissue The condition is a systemic disease of 
the hematopoietic tissues It is associated with a disturbance of hemoglobin 
metabolism, which manifests itself by jaundice and by the deposition of iron-free 
and iron-containing pigment in the tissues In his first case there was marked 
■“Kern” icterus of the basal ganglions of the brain q Schultz 


Pathologic Chemistry and Physics 

Serum-Calcium in Pneumonoconiosis Martin J Sokoloef and A 
Cantarow, Am Rev Tuberc 22 449, 1930 

In a group of thirty patients with pneumonoconiosis, fifteen of whom had an 
associated active tuberculous lesion, the serum-calcium ranged from 7 98 to 
14 81 mg per one hundred cubic centimeters, being above normal in twenty -six 
patients, subnormal in one and normal m three The serum-calcium level bore 
no relation to the incidence or activits' of the complicating tuberculous process 
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The h 3 'percalcemia in pneumonocomosis is in all likelihood dependent on the 
increase in the carbon-dioxide tension of the blood, which is an inevitable conse- 
quence of the pulmonary lesion H J C R e 


The Ixorgamc Phosphorus or the Biood in Rickets A F Hess, 
Mildred Wein stock, H Rivkin and J Gross, J Biol Chem 87 37, 1930 

The decrease in the inorganic phosphorus of the blood, which is often associated 
with rickets, does not appear to be an essential or inherent feature in the patho- 
genesis or in the healing of the disease If calcium or phosphorus m a favorable 
ratio, as in milk, are included in a rachitogenic diet, the addition of small amounts 
of viosterol to the diet may be followed by an increase m the inorganic phosphorus 
without healing of the rachitic lesions The addition of larger amounts of viosterol 
IS followed bj’’ prevention and healing The addition of cod liver oil to the diet 
IS followed by definite healing, although the phosphorus value attained is not high 
A local disturbance at the epiphyses ma}' prevent the anchorage of calcium and 
phosphorus m the cartilage of the bones g Main 


Lipids in Xanthoma H C Eckstein and U J Wile, J Biol Chem 87 311, 
1930 

Tumor fat appears to haie a higher iodine value and to contain a larger 
proportion of the more highly unsaturated fatty acids than normal human sub- 
cutaneous fat or the fat adhering to tumors The total hpids of the tumor fat 
contain 48 81 per cent of cholesterol and 8 1 per cent of phospholipid, concentra- 
tions that aie 200 times in excess of those found in normal fat The nature 
of the hpids m xanthomas appears to be more dependent on the activity of the 
tissue than on the nature of the hpids present m the blood Tp -n 


A Cr\ stalline Derivative or an Acid in the Liver in Pernicious Anemia 
Randolph West and Marion Ho\3E, J Biol Chem 88 427, 1930 

A crystalline salt of an acid which is effective in producing the remission 
of pernicious anemia has been isolated from a Inghl}’^ purified preparation of 
liver extract Analj^ses indicate that the acid may be /S-liA'droxy-glutamic acid 

E R M \IN 


The Copper Content of Infant Livers D B Morrison and T P Nash, 

Jr, j Biol Chem 88 479, 1930 


The average content of copper in the livers of infants is 24 mg 
of fresh tissue, about six times that of the livers of adults Tr 


per kilogram 
R Main 


Chemical Alterations in the Blood of Rats Infected with Trypano- 
somes R W Linton, J Exper Med 52 695, 1930 

Samples of blood from rats infected with Ti ypanosoma leimsi give normal 
values for lipoid phosphorus, lecithin, carbon dioxide — combining capacity, and 
liver glycogen When these results are compared with the results of similar 
experiments with T cqutpct duin infections, on the basis of concentration of 
trjpanosomes m the blood, it is found that the pathogenicity of the latter organism 
does not depend on its numbers as affecting the blood, but that it must be in 
some other w'ay injurious to the host Whether the injury is due to a true toxin, 
an endotoxin, or mechanical interference is not let knowm 

Author’s Summary 
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Copper ComliNT or Organs H Kleinmann and J Klinre, Virchous 

A.rch f path Anat 275 422, 1930 

The lole ascribed by ^Mallory to chronic intovication by copper in the etiology 
of hemocliromatosis has led to the development of new methods for the quantitative 
estimation of minute amounts of copper m the tissues The authors modified 
slightly the colorimetric method of Schonheimer and Oshima They give m detail 
the technical procedure used by themselves The average error of the method 
in control blank anahses was 1 7 per cent, and in control analyses of tissues to 
which knowm amounts of copper had been added the error was 3 6 to 6 8 per 
cent Their results are tabulated as milligrams of copper per kilogram of dried 
substance m the case of organs eNammed and as milligrams of copper per liter in 
the case of blood The copper content of twelve normal adult livers varied from 11 8 
to 48 7 mg , with an average of 27 5 mg 1 hese figures are slightly higher than 
those of Schonheimer and Oshima Two samples of blood contained, respectively, 
1 7 and 1 4 mg of copper A sample of card ac muscle contained 2 2 mg , and 
one of skeletal muscle, but from another and jounger person, contained 18 mg 
of copper The copper content of the liver in a tjpical case of hemochromatosis 
w'as 133 mg , a decided increase above the normal average The liver in another 
case considered hemochromatosis, but with the pigmentary changes limited chiefly 
to the intestine, contained 18 3 mg of copper Two livers with nonpigmented 
cirrhosis contained, respectively , 8 7 and 3 9 mg of copper Of greatest interest 
are the relatively large amounts of coppei found in the livers of fetuses and 
new-born infants The copper content of ten such livers varied from 137 5 to 450 
mg , with an average of 303 mg The copper content of livers of three children, 
aged, respectively, 13 weeks, 14 months and 2 years, varied from 12 to 26 mg 
The thoroughly transfused liver of a new-born infant contained 516 mg of copper, 
proving that the high copper content of the liver at this period of life is not due 
to the copper of the blood m the organ The large amount of copper m the liver 
of the fetus and of the new-born infant is interpreted as evidence of the important 
functional role of this element in the normal physiology of the fetus and of the 
very young infant O T Scheltz 


The Effect or Pituitary on the Ionic Output in the Urine T Pouls- 
SON, Ztschr f d ges exper Med 72 232, 1930 

Following intramuscular injections of pituitaryq m doses of from 10 to 15 units, 
characteristic changes in the ionic content of the urine were noted The amount 
of total fixed base in proportion to the amount of sodium was increased There 
was a decrease in the ammonia fraction, although the actual reaction of the urine 


was more alkaline 


Pearl Zeer 


Bi OOD Cheviistry IN Puerperal Infection E O Gaessler, Ztschr f d 
ges exper Med 72 726, 1930 

Successive determinations of the alkali reserve, blood sugar and lactic acid in 
the blood during the various stages of puerperal infection revealed characteristic 
values, which facilitate a differential diagnosis, besides being of value to prognosis 
and therapeusis 2eek 


Microbiology and Parasitology 

Chronic Epidemic Encephalitis W B Stewart and M J Evvxs, Am J 
Sc 180 256, 1930 

The Pfeiffer bacillus was isolated from all the nasopharyngeal cultures from 
165 patients with chronic encephalitis The serums from these patients agglutinated 
the Hammett strain of this bacillus Of the control senes, 46 per cent of naso- 
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pharjngeal cultures were positive for the Pfeiffer bacillus, but of 122 nonencepli- 
alitic serums, 114 neither agglutinated nor flocculated this bacillus Of 20 cases 
of chronic encephalitic Parkinsonism studied for sinus disease, 18 gave positne 
results either by roentgen or clinical examination, 13 of these had definite disease 
of the ethmoids Of 46 patients with chronic encephalitic Parkinson’s disease 
treated for one month or more with the soluble antigen, 78 per cent showed 
improvement This was not considered as due to a nonspecific protein reaction. 


because the amount of protein involved was so small 


JoHX Phair 


Tissue Reactions in Rabbits Following Intravenous Injection of 
Bacteria R N Nye and F Parker, Jr, Am J Path 6 381, 1930 

Following the intravenous injection into rabbits of relatively large doses of 
various dead bacteria, there is a marked reaction of the tissues that contain cells 
of the reticulo-endothelial system This reaction consists in an increase of lymphoid 
cells, which are eventually transformed into, or replaced bj, monocytes and giant 
cells Such lesions ordinarilj' are temporary and result in no permanent damage 
Identical lesions occur after the intravenous injection into rabbits of various 
colloidal substances Such changes represent the reaction of normal rabbits in 
the disposition of foreign materials in the blood stream and have nothing to do 
with reactions secondary to sensitization or immunization 

Authors’ Summary 

A Bacterioi ogical and Clinical Study or Gastric Ulcer E Watts 
S tUNDERS, Ann Surg 92 222, 1930 

On the basis of bacteriologic work, the infectious theory of gastric ulcer is 
supported, rather than the vascular, toxic, neurologic or chemical explanations, 
because of the following observations A streptococcus was isolated from nineteen 
resected gastric or duodenal ulcers This organism proved to be identical and 
specific by differential culture tests, agglutination, cross-agglutination and agglutinin 
absorption Its agglutinogenic and antigenic identity with similar strains producing 
ulcers of mucous membranes and skin was demonstrated, and likewise its non- 
identity with strains from foci of infection, appendicitis and cholecystitis was 
shown 111 100 per cent of the cases tested there were specific agglutinins in the 
blood serum, whereas these did not occur m other tvpes of streptococcus infec- 
tions It IS suggested that the marked formation of lactic acid by this organism 
may have some relation to carcinomatous degeneration 

Richard A Lifvendaiil 

Trachoma and Avitaminosis A I Klndall and S R Giiford, Arch 
Ophth 4 322, 1930 

The authors report experiments designed to test the effects of vitamin A 
deficiency per se as a predisposing factor to infection with Bacillus granulosis 
White rats were used and cultures of Bad gianulosn Fresh trachomatous 
material was inoculated Three series of rats were tested as follows rats 

deprived of vitamin A for thirty days and exhibiting keratomalacia before inocula- 
tion, rats deprived of vitamin A for ten dajs before inoculation, and rats deprived 
of vitamin A for ten days, then inoculated, first with cultures of Bad gtanulosis 
previously grown on rat-blood agar, and finally with cultures grown on Noguchi’s 
leptospiral medium Series 2 and 3 w’ere kept on a vitamm-A-free diet for an 
additional eighteen days No changes were seen in the eyes of the animals, even 
when inoculations of Bad gianitlosis w'ere preceded by injections of Bacillus 
pseudotubci culosis-i odentiiim, streptococci, etc , w'hich caused a transitory 

inflammation 

“It must be admitted that the wdiitc rat may ha\e a degree of resistance to 

the trachoma virus that transcends even the effects of a prolonged starvation of 

V itamin A ” 
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Negative lesults attended the instillation of fresh trachoma mateiial (from 
which Bact granulosis was isolated) into the eyes of white rats thoroughly deprived 
of vitamin A “In the light of the statements that dogs, cats and monkeys may 
spontaneously contract folhculosis, it would appear that the lack of success m 
inducing e\en a transitory reaction with fresh trachoma material after deprivation 
of vitamin A is suggestive that such depiivation per se is not necessarily a factor 
in trachoma infection This, howe\er, is not to be construed as an argument 
against the statement that deprivation of vitamin A is a contributory cause ’’ 

Charles Weiss 

Experimental Sapiiilis G C Lake and K K Era ax r. Bull Nat Inst 

Health, 157, 1930 

The bmiph gland transfer method for the determination of the presence of 
the Ti eponema palliduin m human cases of sjphilis was applied in sixty-six 
instances The group included thirty-four early cases m untreated patients, fifteen 
early cases in partially treated patients, nine old cases (average duration 6 9 
3 'ears , in insufficiently treated patients, and eight old cases (average duration 
22 5 jears) in untreated patients We Avere able to demonstrate the spirochete 
in the testicles of rabbits inoculated with emulsified lymph glands from each of the 
thirtv-four untreated patients with earl}' syphilis and from four of the nine insuffi- 
ciently treated patients with old sjphihs All of the other transfers yielded 
negatne results, even after subculture to a second group of animals The results 
obtained indicate the impracticability of using the intratesticular injection of 
emulsions of human lymph glands into rabbits as a method for determining the 
presence or absence of syphilis in man, except in the early stages in untreated 
patients Similarly our work shows the impracticability of applying this method 
to the measurement of the chemotherapeutic activity of the arsemcals in the treat- 
men of patients ivith syphilis 

Our experience has shown us the value of using the results of tAVO sensitiA'e 
serologic tests as presumptwe evidence of syphilis in rabbits and as indicating the 
degree of probability of being able to demonstrate the spirochete by the dark 
field examination df testicular puncture material from rabbits inoculated bj the 
technic that Ave have employed It has also shoAvn us the value of the dark field 
examination of emulsion of the entire testicle into Avhich injection Avas made as 
the final test for the presence of T palhdum, particularly m the case of an 
“asymptomatic” animal 

The results which Ave obtained in the production of syphilis in the rabbit 
indicate that if careful clinical examinations are frequently made of the original 
group of inoculated animals, if sensitive and dependable serologic tests are 
employed, and if final dark field examinations are made of an emulsion of the 
entire inoculated testicle from each rabbit, subsequent subculturing of the negative 
animals into a second group of rabbits aauU not significantly increase the number 
of positive observations The additional time and expense involved outweigh 
the results to be expected Authors’ Summary 

Brucella in Stools and Bile H L Amoss and Mary A Poston, 
J A M A 95 482, 1930 

Bi ncclla has been isolated seventy-eight times from the stools of six patients 
The use of liver agar as the basis for the eosin-methvlene blue plates offers no 
improvement over the use of meat extract agar Brucella has been obtained in 
cultures from the bile procured by duodenal drainage and from the contents of 
the gallbladder at operation in a case of chronic Biucella infection The causatiA'e 
organisms may not aliA aj s be present in the stools in acute cases of Br ucella 
infection 
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Psittacosis J M Rivers, G P Berr\ and C R Rhoads, JAMA 
95 579, 1930 

The virus of psittacosis is in the feces and in the material collected from 
the nose, mouth and procrop of infected parrots Parrots and monke 3 fs can be 
infected by intranasal instillations of the Mrus Parrots and rabbits that have 
recovered from a primary infection are refractory to reinfection It is not a 
simple matter to demonstrate neutralizing properties in convalescent human 
serum In parrots and in mice, the principal lesions occur m the liver and 
spleen Young monkeys (Macacus iJicsus) are susceptible to intracerebral, intra- 
tracheal and mtranasal inoculations ot psittacosis virus When it is instilled into 
the nose or injected into the trachea a characteristic pathologic picture occurs 
m the lungs which is similar to that observed in man 

Authors’ Sumaiart 

Streptococcal Infectioxs of Epiphyses and Short Bones D B 
Phemister, a Brunschvig and L Day, J A M A 95 995, 1930 

Bacteriologic studies were made of biopsj' material in two cases each of 
Kohler’s disease of the tarsal scaphoid, Legg-Perthes’ disease and Kienboch’s 
malacia of the os lunatum Streptococci grew in cultures in four of the cases, 
cultures in two remained sterile A streptococcus that on blood agar plates Avas 
more hemolyzmg than green-producing and on dextrose blood agar plates more 
green-producing than hemoljzmg grew m cultures in one case of Kohler’s disease 
showing acute symptoms Green-producing streptococci grew m cultures in one 
case of Legg-Perthes’ disease and in one case of Kienboch’s malacia A strepto- 
coccus that was not further identified grew in cultures m one case of Kienboch’s 
malacia One case of Kohler’s disease in which the cultures and the results of 
guinea-pig inoculations were negatne occurred in association with multiple osseous 
and lymph-glandular tuberculosis One apparent case of Kohler’s disease developed 
following traumatism These obserr^ations suggest that streptococci play an 
important role m the etiology of these diseases, but that other factors may also 
bring them about Whether the streptococci reach the bone in an embolus which 
blocks the main artery or rvhether they lodge there alone remains undetermined 

Authors’ Summary 

Relationship of the Scrotal Swelling and Rickettsia Bodies to 
Mexican Typhus Fever M Ruiz Castaneda, J Exper Med 52 195, 
1930 

Scrotal swelling can appear in guinea-pigs directly inoculated from a human 
case of Mexican typhus fever With certain strains of this disease, a number of 
generations of guinea-pigs may show' absolutely no scrotal swelling, which, how- 
ever, may reappear in subsequent animals, suggesting, though not absolutel}' 
proving, that the scrotal sivelling is an integral part of the disease and is not 
due to an incidental accompan 3 'ing organism If the latter were true, one would 
expect the organisms that caused the scrotal swelling to disappear during the 
negative generations A typhus fever sustained by a guinea-pig w'lthout scrotal 
sw'elling protects against the sw'elling on subsequent inoculation w'lth a strain 
that produces this Avith considerable regularity Passage through lice increases the 
capacity of a strain to produce the scrotal lesion, probably because of the con- 
siderable accumulation of rickettsia in the louse, but m the experiment noted, 
even with a strain that had been passed through lice, absence of swelling for 
two generations occurred, followed b 3 recurrence of the sw'elling 

Author’s Suaimary 
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Susceptibility or Rabbits to Infection by the Inhalation of Type II 
Pneumococci Ernest G Stillman, J Exper Med 52 215, 1930 

The susceptibilitj’- of rabbits to infection by inhalation of Pneumococcus varies 
in direct proportion to the virulence of the organism for rabbits When rabbits 
are exposed to a pneumococcus spray, irrespective of the virulence of the organism, 
the bacteria readily penetrate into the lower part of the respiratory tract When 
rabbits are exposed to a spray of the avirulent, degenerated “R” form of Pneu- 
mococcus, septicemia does not occur, and pneumococci are seldom recovered from 
the liver, kidney or spleen When rabbits are exposed to a spray of slightly 
virulent Pneumococcus Tj'pe II (SAv), a nonfatal septicemia may occur, and 
pneumococci may be recovered from the liver, kidney and spleen When rabbits 
are exposed to a spray of virulent Type II (Sv) pneumococci, septicemia may 
occur which m certain instances terminates fatally Pneumococci may also be 
recovered from the liver, kidney and spleen Author’s Summary 


Survival and Multiplication of the Virus or Poliomyelitis in Vitro 
P H Long, P K Olitsky and C P Rhoads, J Exper Med 52 361, 1930 


Ihe study here reported concerns attempts at bacteriologic cultivations with 
fragments of brain or cord, or with Berkefeld V filtrates of the nervous tissues, 
from seven monkeys successfully inoculated with poliomyelitic virus With these 
materials, 315 tubes were inoculated, of which 36 showed minute bodies resembling 
the globoid bodies described by Flexner and Noguchi However, a study of 
subplants from these minute, morphologic particles did not convince us that we 
had in hand actual cultures of the globoid bodies, or indeed of any living micro- 
organism Nevertheless, when washed sediments from subplants of one of the 
strains, representing the seventh, eighth, ninth and tenth transfers, were inoculated 
into monkeys, the clinical signs and pathologic effects characteristic of experimental 
poliomyelitis were induced The virulence of the “cultures” could not be ascribed 
to carrying over the origin material into these remote subplants since the seventh 
transfer represented a dilution of the original cultivated material to about 
15x10"^-, and the tenth, to about 13x10"^®, if one assumes, as the transfer 
technic justifies, a thorough mixing of the contents of each tube On the contrary, 
it appears as if the poliomyelitic virus had multiplied m vitro, and had increased 


as a consequence of being in a medium of a modified living tissue-cell culture 
For in practically all specimens we observed many well preserved kidney tissue 
cells and leukocytes, the latter probably derived from human ascitic fluid, a com- 
ponent of the Smith-Noguchi medium In this connection, it should be mentioned 
that the several lots of ascitic fluid used in the cultivation tests were recently 
obtained from patients and employed for from a week to a month after their 
collection There remains for consideration the problem of the selective patho- 
genicity of the “cultures” only the material of those tubes of the ninth and 
tenth transfers which showed the “globoid bodies” proved pathogenic , those 
respective tubes of the same transfers which were free from the minute bodies, 
but apparently identical m all other respects, were avirulent It may be that the 
virus was adsorbed to the particular bodies that we have found m the “cultures” 
and that resemble closely the globoid bodies of Flexner and Noguchi Further 
elaboration of this study would be necessary, however, before such an inference 


could be regarded as a definite hypothesis 


Authors’ Summary 


Cultivation or Vaccine Virus C P Li and T M Rivers, J Exper Med 
52 465, 1930 

A strain of neurovaccine virus was cultivated in a medium consisting of minced 
chick embryo suspended in Tyrode’s solution The virus on cultivation apparently 
lost none of its essential characteristics The culture virus can be preserved and 
stored for long periods of time Furthermore, the preserved virus can be used to 

initiate fresh cultures . , 

Authors Summary 
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Host Factors I^ the PArnoGENESis or P^EUMococcES Paeemoma Ezra 
A Sharp and Fraacis G Blake, J Expcr Aded 52 501, 1930 


The present stud}' was undertaken m order to determine whether animals 
exhibiting cutaneous hypersensitiveness to pneumococcus would show an acute 
inflammatory reaction m the lungs wdien pneumococcus autolysate was brought 
into contact wuth the pulmonar}' tissues, and, if so, whether the pulmonary reaction 
might be shown to be due to the allergic state of the animal, rather than to intrinsic 
properties of the autoljsate Tw'enty Toung rabbits were sensitized to pneumococcus 
by various procedures, and their degree of hypcrscnsitivencss was determined at 
frequent intervals over varying periods of time by means of mtracutaneous injec- 
tions of pneumococcus autolysate standardized on the basis of nitrogen content and 
so treated as to be devoid of the known toxic principles Twenty-four hours after 
the last skin test, each rabbit was giv'cn an intratracheal injection of the same 
pneumococcus autolysate Seven nonsensitive controls were giv’en similar injections 
intratracheally Tvventj-four hours after the intratracheal injection, the rabbits 
were killed The lungs were remov'ed, a portion was cultured, and the rest was 
examined histologically Of the twenty sensitized rabbits, three that showed no 
cutaneous sensitivity and three that were onl} slightly skin-sensitive at the time 
of intratracheal injection exhibited no detectable pulmonary reaction to the 
autol}STte, eleven of fourteen that showed moderate to extreme cutaneous hvper- 
sensitivcness were found to have an acute exudative inflammation of the lungs 
The exudate consisted largely of potymorphonuclear leukocjtes and serum It 
varied in extent from a slight focal exudate lining the bronchioles and adjacent 
alveoli to a marked diffuse involv'ement of considerable portions of tlie lung In 
all but one of the eleven cases the cultures of the lungs were sterile The single 
animal yielding a positive culture (Bacteiium leptscpticum) has been excluded 
None of the seven nonsensitive controls showed any pulmonary reaction to the 
autolysate From these results it may be concluded that tliere is in rabbits a 
fairly close parallelism between cutaneous and pulmonary hypersensitiv'eness to 
pneumococcus autolysate, and that the inflammatory response of the pulmonary 
tissue resulting from contact with the autoljsate depends on the allergic state of 
the animal rather than on inheiently injurious substances in the autolysate The 


observations are in harmonj' with the theory that allergv may plaj' a part in the 


pathogenesis of pneumococcus pneumonia in man 


Authors’ Summary 


The Distribution or Friedlax'der’s Bacilli or Difeerent Types Louis 
A JuLiAXEiiL, J Exper Aled 52 539, 1930 

In a study of the distribution of the specific types of Fnedlander’s bacillus, it is 
shown that, of eighty strains, 52 per cent belong to type A, 15 per cent to type B, 
9 per cent to type C and 24 per cent to group X Tjpe A includes for the most 
]>art strains deriv'cd from diseases of man, and more than 70 per cent are associated 
with pneumonia in man Type B includes the greatest number of strains from 
animal sources, while the heterogeneous strains comprising group X come from 
the greatest variety of diseases It was demonstrated that in a patient with 
pneumonia due to Friedlander’s bacillus (type A) a specific precipitin reaction of 
the urine occurred in the corresponding (type A) immune serum A study of 
the sugar fermentations of Friedlander’s bacillus shows that there is no correlation 
between serologic type and fermentative activity, the fermentation reactions are 
variable and therefore not reliable for distinguishing Friedlander’s bacillus from 
closely allied organisms, the strains of group X show the greatest variation m 
lermentation, and of fifteen strains unable to ferment lactose, thirteen belong to 

Author’s Summary 


Experiviexts ox* T Lew'isi Ineectiox IX Albino Rats Dyvmd Perly and 
J Marviorstox-Gottesvian', j Exper Med 52 601, 1930 

Ti vpanosoim hzvisi infection was studiea in normal rats bv daily quantitativ'e 
estimates of the trjpanosomes m the blood during the course of the infection 
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Splenectomized rats, after T Iczvisi infection, showed an increased mortalitv of 
from 30 to 100 pei cent due to Bm tonella imii is anemia This was at the height 
of the anem’a, seven days after splenectomy Aftei forty-eight days, when the 
anemia had disappeared, T lewisi infection w'as more severe than in normal rats 
Splenic autotransplantation four wrecks prior to splenectomy raised the resistance 
to subsequent T lewisi infections Thymectomy shortened the course and lessened 
the severity of the infection Bilateral gonadectomy in the adult increased the 
seven!} of the infection, and the number of trvpanosomes at the height of infection 
w'as greatly increased Unilateral gonadectomy did not influence the infection 

E Delves 

B\cterilm Granulosis in Rll\tion to Trachoma E B Tilden and J R 
Tyler, J Exper Med 52 617, 1930 

The original culture of Noguchi (Albuquerque 1), after 2^4 years of growflh , 
on artificial medium, gave positive results on inoculation in about one third of a 
total of 15 ihcsus monkejs The lesions, how'ever, w-erc not progressive and often 
receded after a few months Two chimpanzees similarly infected show'ed onlv a 
few' follicles wdnch did not progress Rhesus monkeys immunized bv subcutaneous 
or intrarenous injection of Bacteiium gianulosis were not protected against sub- 
conjunctival infections with emulsions obtained from active conjunctival lesions m 
the monkey Transmission of this strain (Albuquerque 1) by passage from eyelid 
to ejelid m a series of 30 ihestis monkeys, an emulsion of conjunctival tissue being 
used, gave more striking results The lesions w'ere more severe and lasted a 
much longer time With repeated passages of material from the conjunctiva of 
one monkey to that of another, the incubation period became longer (it rose from 
13 to 139 dajs), and the positive results less frequent In one experiment, a 
suspension made from the excised conjunctiva of a monkey {M ihcsus 72) wuth 
active lesions infected only 1 of 15 monkeys When several monkeys (4 or 5) 
were inoculated with a given conjunctival suspension, it was not uncommon for 
only one of the senes to show lesions and occasionally all failed to present them 
Pannus never developed There w^as no entropion or ectropion Occasional!} the 
lesions disappeaied or remained unilateral At times monkeys showed no lesions m 
the inoculated eye and good lesions m the uninoculated one 

A.ttempts at the isolation of Bact gianulosis from active, untreated lesions m 
man or monkev did not always succeed Similarly, the organism was not 
recovered from the secretions of an active infection m a monkey (il/ ihcsu<; 51) 
Six additional strains of Bact granulosis were isolated by the authors from 
cases of trachoma occurring in the Indian schools of Arizona The cultures thus 
obtained were identical morphologically and culturally with those isolated by 
Noguchi, and induced the same chronic granular conjunctivitis in monkev s 
Advanced cases in which treatment had not been given were more favorable for 
cultural study than cases m which treatment had been begun 

Cultures ot Bact gianulosis kept on semisolid medium containing 10 per cent 
rabbit serum (“leptospira medium”) remained viable foi many months at room 
temperature, and sealed ampules of such cultures were found to retain their 
pathogenicity foi the conjunctwa of the monkey for at least 69 davs at room 
temperature, and for at least 284 days at from 4 to 6 C 

Several additional cultural and biologic characteristics of Bact gianulosis are 
described Of outstanding importance is the fact that cocaine, m contradistinc- 
tion to procaine, had a bactericidal efitect on the organism This fact in view 
of the common use of cocaine for anesthesia, may explain tlie negative results 
of cultiv'ation expeiiments reported by some workers 

Charles Weiss 

Fuxri ISOLVTED FROM SRIX DlRIXG AN EPIDEMIC OF PeKI 1 CHI ErXST 
Pribram, J Infect Dis 47 1, 1930 

In an epidemic of perleche, veast cells were isolated from the skin lesmiis 
Three different tvpes were found and classified lilycodei ina, Candida and 
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Ciyptococcus These types ha-\e different characteristics Mycodcima has an 

unbranched mycelium without conidia, Candida has a branched mycelium and 

01 Old or spherical conidia, Ciyptococcus has no mycelium and spherical or 

hexagonal cells without spores The tliree types are connected by transition 

forms, which maj' be called incomplete or imperfect forms of the Candida type 

The fermentation of lactose hi the majorit}' of the strains suggests an infection 

by yai’- of milk or cream . , r- 

Author’s Summar\ 


Ringworm of the Sc\lp Caused bi Alternaria Tenuis Nees Ernst 
Pribram, J Infect Dis 47 11, 1930 

A mold containing a brown pigment and brown spores has been isolated in 
different epidemics of ringw'orm of the scalp It has been identified as Alteinana 

Author’s Summary 

The Types of Tubercle Bacilli Found in Tuberculous Lesions 'ind in 
Nontuberculous Tissue in Man J D Aronson and C E Whitney, 
J Infect Dis 47 30, 1930 

Tubercle bacilli obtained from latent and progressiye lesions and from non- 
tuberculous tissue fall into two distinct groups, w'lth occasional atypical strains 
The human type of tubercle bacilli is characterized by luxuriant growdh on 
glycerol agar and slight pathogenicity for the rabbit The bovine type of 
tubercle bacillus is characterized by sparse growdh m early generations on 
gbcerol agar and high pathogenicity for the rabbit The atypical strains may 
grow luxuriantly on gl 3 cerol agar and be highly pathogenic for rabbits, or the 
cultures ma}’' grow' sparsel}' and be slightly pathogenic for rabbits The gljcerol 
reaction curve was not found to be specific for the respectiv'e tjpes No difference 
between the types could be detected by means of the complement-fixation reaction 
From latent tuberculous lesions of human autopsy material there were isolated 
eighty-three cultures of the human type of tubercle bacillus, three of the boyine 
tvpe and two atypical strains From progressiye tuberculous lesions, ninetv-six 
cultures of the human type and three of the boyine type were isolated From 
lung tissue, pulmonarj' lymph nodes and mesenteric lymph nodes free from tuber- 
culous lesions, there were isolated thirty-eight cultures of the human type and 
tw'O atypical cultures Three of the boyine cultures were obtained from guinea- 
pigs inoculated with material from latent pulmonary tuberculous lesions in patients 
aged 42, 65 and 65 3 'ears Three cultures of boyine tubercle bacilli were obtained 
from the mesenteric nodes of children, aged 10 and 12 months, and from a lung 
of the second child The atypical strains of tubercle bacilli were isolated from 
two patients, aged 57 and 70 vears Tw'O of the cultures vyere obtained from 
nontuberculous lesions and tw'O from a latent tuberculous lesion 

Authors’ Summvrv 

The LocALiZAfioN of Streptococci in the Tissues or Rabbits Eugenia 
V VLENTiNE and Martha Van Meter, J Infect Dis 47 56, 1930 

The results obtained m this study indicate that the localization of strepto- 
cocci in the tissues of rabbits follovying the mtrayenous inoculation of unpurified 
mass cultures is not mtimatel 3 ' dependent on the source of the specimen or the 
clinical histor 3 of the person furnishing it Regardless of the origin of the 
specimens, lesions were found in the joints in 65 per cent of the rabbits, in 
the muscles in 22 per cent, in the heart in 21 per cent and in the kidne 3 in 18 per 
cent Follovying the injection of two culturalty or serologicallj' different varieties 
of Sti epfococcus, the organisms w'ere found to localize independentlv' in different 
joints or tissues, or one tjpe was found to inv'ade one rabbit, while the other 
tvpe predominated in the other animal, or one type, preeminenth the green- 
producing varieties, might invade to the exclusion of the other In vurtuallv all 
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instances streptococci isolated fiom lesions of inoculated rabbits were found to 
be similar culturally and serologicalU to those isolated from the original mass 
culture Little difference was noted between the invasive capacity of strepto- 
cocci vegetating on the mucosa of the buccal cavity and those isolated or cultured 
from acute or chronic apical abscesses The variation in the susceptibility or 
resistance of individual rabbits, into which injections of the same culture at the 
same tune in approximately the same dosage were made, is so marked that it 
IS deemed unjustifiable to draw conclusions regarding elective localization from 
the results obtained by the injection of less than a considerable number of animals 
per specimen No evidence of localization of streptococci in the bonj'^ structure 
of the labyrinth of the ear was noted m 100 rabbits examined at autopsy 

Authors’ Summarv 


Pleomorphic Micro-Orgvxmsm Associated with Infectious Avivn 
Larvngotracheitis Robert Graham, Frank Thorp, Jr, and W A 
James, J Infect Dis 47 83 and 87, 1930 


A pleomorphic micro-organism isolated from the laryngeal and tracheal 
exudates of fowls, naturally infected with acute infectious laryngotracheitis, is a 
gram-positive, hemolytic, nonmotile, nonspore-bearmg, facultative anaerobe, which 
requires a blood agar medium for its successful cultivation Morphologicalljq the 
pleomorphic micro-organism has coccoid, diplococcoid, ovoid, granular or beaded 
rod forms suggestive of the diphtheroid group Subacute or chronic avian 
larj ngotracheitis (a mild form of the acute disease) has been observed in flocks 
m which other fowls previously (from three to six months) suffered from the 
acute and fatal t>pe of the disease, as well as m flocks in which a negligible 
numbei of acute cases of the disease were simultaneously recognized The sub- 
acute type of the disease can be propagated continuously from fowl to fowl 
by placing a steiile cotton swab in the larynx of an infected fowd and then 
in the larjnx of a healthy fowl The acute form of the disease cannot be 
continuously transferred from fowd to fowl by laryngeal swabs By this method 
of exposure, the acute type is transformed into the subacute The subacute tvpe, 
by repeated laryngeal transfers, in our experience does not become acute The 
subacute or chronic type of avian laryngotracheitis has a low mortality in 
naturally as well as in artificially induced cases Clinically, the disease is char- 
acterized bv mild intermittent symptoms of a low grade inflammation of the 
larynx and trachea, which consist of shaking the head and rapid intermittent 
swallowing, with solitary stenotic laryngotracheal sounds or a continuous 
“wheezing” sound Normal egg production, color of the comb and appetite are 
not necessarilj altered Dulness and lack of vigor may be periodically observed 
in the chronic, subacute type of the disease, followed by emaciation and death 
A pleomorphic micro-organism was isolated from fowls naturally infected with 
the subacute type, as well as from fowls artificially infected by swabs from the 
acute disease This micro-organism is pleomorphic and appears indistinguishable 
from the pleomorphic micro-organism encountered in the acute and fatal form 


of the disease 


Althor’s Summarv 


The Length or Survmvai of Parvtvphoid Bacilli in Foodstuffs L P 
Dotle, J Infect Dis 47 92, 1930 

The length of time for which paratjphoid bacilli lived after being introduced 
into certain canned vegetables v^aried within wide limits Salmonella aettiveke 
remained alive m canned spinach for three years ^ aeitiycke and 6" jentcntidn 
agglutinogens were easily demonstrated in unheated corn, spinach and peas three 
years after inoculation S aeitrycle agglutinogens were clearlj demonstrable 
in the vegetables after being heated Relativelj slight heating apparentlv destroved 

or greatly reduced the cnfciiiidis agglutinogens . , „ 

A.uthor’s Summarv 
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Present Knowledge of the Etiology or Trachoma Charles Weiss, 
J Infect Dis 47 107, 1930 

It must not be assumed that even if Bactcnum giantilosis is finally accepted 
as the cause of trachoma, an end will have been made of this great problem On 
the contrary, several new and promising fields of investigation will remain For 
example, what is this spontaneous follicular conjunctivitis that occurs among 
various monkeys, chimpanzees and rabbits? What is its relation to trachoma in 
man? Is the presence of secretion in trachoma in man due to a mixed, a sec- 
ondary bacterial or a virus infection? Are there trachoma carriers? And, ot 
course, there will still remain the practical problem of developing specific 
prophylactic and therapeutic measures against this disease, which now con- 
stitutes a serious problem of public health throughout the United States and 
in nearly all the countries of the vorld Author’s Summary 


Pure Cultures or Clostridium Butyricum Iodophilum from Human 
Feces Nann'V Svartz, J Infect Dis 47 138, 1930 

lodophil clostridia, abundant in intestinal fermentative dyspepsia, vere isolated 
in pure cultures from human feces The most typical feature of these bacteria 
was their inclination to form and deposit starchhke, lodophil substance, and to 
change into clostridial form, two biologic piocesses that take place according to 
fixed rules Comparative experiments rvith the strains thus isolated and those 
obtained from other laboratories under the names of Bacillus amylobacfci and 
dost! idiuin butyl tcum showed that the new strains differ from the other strains 
Among other tests made were those with agglutinating serum produced against 
one of the new strains The comparative tests showed further that the strains 
of B ainylobacfet obtained from different laboratories differed also among them- 
selves, and that entirely different bacteria go by the same name The name 
Clash idium bufyncuin-todophtlum is suggested for the lodophil clostridium- 
forming bacterium here described Author’s Summary 

Re'i.ctions in Guinea-Pigs Following Inoculation with Heat-Killed 
Tubercle Bacilli Arnold Branch and J R Cuff, J Infect Dis 47 
151, 1930 

Allerg 3 ^ and anaphylaxis in tuberculosis are independent phenomena, and 
immunity may be present without allergy Intramuscular inoculation with heat- 
killed tubercle bacilli (and probably also intravascular inoculation) produces 
immunity and anaphylaxis without allergj', whereas mtrapentoneal and intrapleural 
inoculation produces allergy, anaphylaxis and immunity The development of 
allergy appears to be interrelated with the process of caseation The practicability 
of proph 3 dactic immunization of children by intramuscular inoculation with heat- 
killed virulent tubercle bacilli is suggested, the advantage being that if immunity 
can be obtained without allerg 3 ’- a positive reaction in the valuable tuberculin 
skin test later is evidence of infection and not the result of the vaccination 

Authors’ Summary 

Heningococcus Meningitis in Detroit, 1928-1930 John F Norton and 
Norma H Broom, J Prev Med 4 355, 1930 

During the 1928-1929 epidemic of meningitis in Detroit, sixt\-two meningo- 
coccus strains were isolated from patients and thirt 3 "-three meningococcus strains 
from carriers (home contacts of the patients) These ninet 3 -five strains were all 
agglutinated bv a P 0 I 3 valent antimeningococcus serum in a dilution of 1 400 In 
carboh 3 drate fermentation reactions, maltose gave the most consistent results, while 
saccharose terinentation was not uncommon These cultural tests were less reliable 
than the serologic tests St’-ains isolated from patients (spinal fluid) were, on the 
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whole, more virulent for w'hite mice than those found m contact carriers (naso- 
pharjnx) Agglutination tests with serums prepared with standard group cultures 
gare unsatisfactory results and did not permit a definite grouping Agglutination 
absorption tests show'ed that the organisms could be assigned definitely to group III 
Both agglutination and absorption-of-agglutmm experiments wnth serums prepared 
from cases and cairier strains isolated during the outbreak in Detroit and tested 
against ten cases and nine carrier strains, ga\e definite evidence of the serologic 
identity of the organisms imolved Authors’ Summary 


Thl Type Distribution or Memngococci in the United States During 
1928 AND 1929 Sara E Brash am, C E Tait and S A Carlin, Pub 
Health Rep 45 1131, 1930 

One hundred and fifty-five strains of meningococci, isolated during the last 
eighteen months, have been typed according to the classification of Gordon Of 
these, 90 8 per cent fall into Gordon’s four groups, w'hereas 9 2 per cent do not 
seem to be represented in that classification Comparison wnth the grouping 
during the epidemic years 1918-1919 shows a present greater preponderance of 
tjpes I and III (which are considered by many to belong to the same group), a 
definite decrease m type II, a marked increase m type IV, and a decrease in the 
number of strains that could not be tjped A striking contrast is seen in inter- 
vening nonepidemic j'ears in which there was a great predominance of atypical 
strains 

These studies indicate that at least 90 per cent of the meningococci studied 
during this last sear are tvpical agglutinogemcally, and that thev are on the 
whole fairly well represented in the polvA'dlent serums prepared for therapeutic use 


Haemolysin Produced ba Atonic Strains or B Tetani John C Kerrin, 
Brit J Exper Path 11 153, 1930 

Atoxic strains of Bacillus fetam secrete as powerful a hemolysin as do the 
toxic strains Normal serum and cholesterol exert a powerful antagonistic effect 
against tetanolysin, while lecithin has no antihemolytic pow’er 

Author’s Summara 


A Bacteriological Studa in the Course or Cholecastectoma G G 
Taylor and L E H Whitby, Brit J Surg 18 78, 1930 

Intestinal bacteria, rather than streptococci, are regarded as the more frequent 
cause of infection of the gallbladder By anaeiobic methods Bacillus zvelchu was 
frequently found in cases of acute cholecystitis and in 9 per cent of the organs 
examined The same organism was found m the centers of 13 per cent of gallstones 
obtained from the autopsy room The route of invasion is most likely by way 
of the portal system to the liver and thence by the periportal lymphatics to the 
gallbladdei Richard A Lifvendahl 


The Aetiology or Lamphadenoma C C Twort, J Path & Bact 33 539, 
1930 

The etiology of lymphadenoma (Hodgkin’s disease) remains obscure to us We 
could consistently demonstrate no specific animal or vegetable parasite in the 
diseased tissues by direct microscopic examination, by cultivation or by injection 
into animals, in spite of the numerous artifices adopted Cultures of antemortem 
lymphadenomatous glands were in almost all instances sterile, and we were unable 
to repeat the positive results which many other w orkers have been fortunate enough 
to obtain in infection experiments on animals An assortment of othei m vno and 
in Mtro experiments gave absolute^ barren results, in fact so invariably did 
the diffeient experimental procedures which we adopted lead to nothing that one 
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might have been dealing with a true new growth instead of what is generally 
accepted to be a granuloma Author’s Summary 

Bacteriophage Reactions or Feexner Dysenteri Strains F M Burnet 
and M McKie, J Path & Bact 33 637, 1930 

Bacteriophages active against Flexner dysentery bacilli can be subdivided 
according to Bail’s methods into four mam groups One of these groups comprises 
phages capable of lysing only the smooth phase, phages of the other three may 
or may not lyse smooth strains, but, with an occasional exception, lyse rough 
forms of all the Flexner types Two of the latter groups are homologous with 
similar groups of Salmonella bacteriophages The various Flexner types, V, W, 
X, Y, Z of Andrew es and Inman, present characteristic differences in their phage 
sensitivity Antigenically similar strains show practical!}’- identical reactions 
toward a series of phages Authors’ Summary 

Infectious Ectromelia J Marchal, J Path & Bact 33 713, 1930 

A natuial disease occurring in a breeding stock of mice has been described 
This was characterized by high mortality in the stock and, in a minority of the 
sick animals, by a local lesion, usually the swelling of one hind foot, which in 
some mice w’as followed by gangrene and separation of the gangrenous portion, 
these mice often recovered Animals dying w'lthout local symptoms showed, on 
postmortem examination, definite lesions of the liver and spleen This disease 
W’as considered to be due to a filter-passing virus for the following reasons 
Emulsions of certain organs and some body fluids proved to be infective, even 
in very high dilution, although there was no evidence of the presence of any 
bacteria Bacteria isolated from the local lesions or internal organs did not 
reproduce the disease, even when large doses w’eie given Emulsions of the hvei 
and spleen or other infected tissue filtered through candles (Pasteur-Chamberland 
L2, Handler and Berkefeld N) capable of holding back bacteria proved to be highly 
infective Histologic examination show’ed that the outstanding feature of the action 
of the \irus was necrosis, w'hich especially affected the mesoblastic tissues Epi- 
thelial tissues, when attacked showed cytoplasmic inclusion bodies with strongl} 
acidophil staining reactions At low temperature, from 0 C to — 10 C the virus 
could be preserved for long periods Infected tissue preserved either in 50 per cent 
glycerin or pure glycerin and stored at 0 C remained active for months Infected 
tissue dried over phosphorus pentoxide and stored at room temperature show’ed no 
loss of virus at the end of six months At SO C the infectivity w’as not entirely 
inactivated in tw’o hours , at 55 C it showed complete inactivation in thirty 
minutes Phenol 0 5 per cent did not inactivate it even after fifty days , phenol 
1 per cent had not rendered emulsions of liver noninfective after tw’enty days 
Formaldehyde 0 01 per cent completely inactivated the virus after forty-eight hours 
An attack of the disease rendered the animal solidly immune to the injection of 
many lethal doses of the virus Serum obtained from convalescent animals 
neutralized the effect of the virus w’hen mixed w’lth it before injection 

Author’s Summar\ 

Intraocular Injection of Virus or Tsutsugamushi Disease and Tophus 
Fever M Nagayo and others, Jap J Exper Med 8 309 and 319, 1930 

The virus of tsutsugamushi disease and the virus of typhus fever w’ere inoculated 
separately into the eye in rabbits and guinea-pigs In both cases, minute microbic 
forms W’ere found in Descemet’s membrane, and the organisms and lesions corre- 
sponded to those in patients and in otherw’ise infected animals Neither virus 
produced changes in the eye, and no orgamsms were demonstrated in immune 
animals Attention is called to this method for studying other viruses 
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Ba^cterial Haemoiomr K Nag\se, Jap J Exper l^Ied 8 379, 1930 

After purification, the hemotoxin of Vtbiw El To) showed no protein reactions 
and contained only a small amount of nitrogen The purified, like the nonpurified, 
hemotoxm produced a specific antihemotoxm Fermentations indicate that the 
hemotoxin is not a protein, but may be of the nature of a carbohydrate The 
streptococcus hemotoxm was found to have similar properties 

Transmissiox or niE Spiroculies of Rlcerrext Fe\er b\ Ticks Charles 
Nicolle, Ch\rlis Axdlkson and Jacqles Colas-Belcour, A.rch Inst 
Pasteur de Tunis 19 133, 1930 

An entire numbei of the journal, ninctj^-seven pages, is devoted to the com- 
pilation and oiientation of published and unpublished work done since 1926 at 
the Pasteur Institute of Tunis on the subject ot the transmission of spirochetes by 
ticks Ten recurrent fever viruses and five species of Oi ntthodoi u^, from various 
sources, have been used Following a brief discussion of the nymph stage in the 
life ot ticks, concise experimental data are presented The final pages of summarv 
and general conclusions bring out these points 

Although the hosts of the spirochetes varj in then suscejitibihty to infection, 
there exists a general indifterence among the ticks to the species of spirochete 
carried Ticks will harbor spirochetes from regions in which previous contact, 
outside the laboratory, could not have occurred 

The life of the tick does not exceed twentv months when it is kept m the 
laboratory and fed regularl) Spirochetes may be harbored as long as from 
sesenteen to twent\ montlis The males may not, m this respect, react similarly 
to the females 

A general rule ma> be stated, that the Oi mtlwcioi us, m the adult form, docs 
not transmit infection by biting, but in the nymph stage does so until tlie adult 
stage IS reached There are exceptions, based on the life habits and environment 
of the ticks A lapse of time is necessarv after ingestion before infection is 
possible The infecting stages may be maintained for five or six months — 
exceptionally, for fifteen months Repeated infection of the tick does not appear to 
result 111 immunity 

Ticks infected pei ovum aie somewhat less constant m their capacity to infect 
the vertebrate host than ticks infected by ingestion Hereditary transmission to 
the first generation is somewhat irregular, to the second rare and to the thud 
never observed This is true regardless of whether the tiek-spirochete relationship 
IS natural or foreign 

Preservation of the virus involved the factors of hereditarj transmission and 
length of life in the ticks, and the frequenev of contact with hosts suited to both 
tick and virus Man is only an accidental factor m the chain 

1 he natural route ot inoculation, ingestion, seems to afford the best opportunities 
tor the spirochete cycle within the tick Ticks otherwise inoculated were less 
frequently infected, and the virus survived a shorter time 

Although the natural vector, the tick, may be infected with spirochetes foreign 
to them m nature with no apparent difference m reaction, adaptation to other 
invertebrates of somewhat similar habits, such as lice, which might serv'e as 
vectors, is seldom successful Conversely, adaptation to the tick of viruses nor- 
mally not transmitted bv the tick is seldom, if ever, accomplished 

There is danger of becoming lost in detail Histologic studies of the ticks 
need amplification but this may be done at a later period , material might be 
available to carrv this study to some distant time Studies of factors of sex in 
infection and careful observations on given lots of the Ot mthodoi us rather than on 

exemplary individual ticks, are needed , r o ■» r 

Al S Mvrshall 

Experiviextvi Ixv estigvtiox's or Mixed Inflctioxs T Burgers Klin 
Wchnschr 9 1666, 1930 

M'hen injected into guinea-pigs streptococci did not increase the virulence 
ot diphtheria bacilli on the contrary, diphtheria bacilli increased the virulence of 
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the streptococcus In mice the results A\ere difterent, when nonlethal doses of 
diphtheria bacilli ^Mth half the lethal dose of a streptococcus culture were injected 
lntraperltoneall}^ the animals died rapidly from a double infection In other 
experiments it was demonstrated that diphtheria toxin does not increase the 
virulence of streptococci Streptococci definitely increase the virulence of B 
mfluenzae when injected together (subcutaneously or intrapentonealljO Likewise, 
on subcutaneous injection, influenza bacilli definitelv increase the virulence of 
streptococci Experiments with tjpe I pneumococcus showed that the virulence 
IS increased threefold by simultaneous injection of B influenzae The virulence 
of the influenza bacillus can also be increased fourfold by the simultaneous injection 
of pneumococci The investigations were extended to include the saprophytes It 
w'as showm that diphtheria or streptococcus toxin made B pt odigiosus, B vulgaiiis 
and B subtihs iirulent, as did sublethal doses of streptococci 

Charles Weiss 

The Bacierial Flor\ or Ueces Cruris Varicosum K-\rl Baerthleix, 
Zentralbl f Bakteriol 114 1, 1929 

This papei contains a detailed, tabulated analysis of the bacteriologic observa- 
tions in varicose ulcer of the leg The bacterial flora of the ulcer in 320 patients, 
was studied, smears and cultures being made m each case For the latter, 
Loefjfler’s medium, ascitic agar and litmus lactose agar w'ere used 

Of the 320 cases examined, staphvlococci were present m 308, diphtheria and 
diphtheroid bacilli in 178, Bacillus coh in 98, streptococci m 66, Bacillus piofcus in 
25, Bacillus pyocyaneus in 22 and in a few' cases, spirochetes, fusiform bacilli, 
3 'easts, pneumococci. Bacillus pi odigiosus and sarcinae w'ere found 

The author considers that many' of the diphtheria bacilli found w'ere pathogenic, 
and 111 one patient he believes that symptoms of generalized toxemia resulted from 
their action In this patient, an autogenous vaccine seemed to relieve the sy mptoms 
Baerthlem believes tliat the bacterial infection of varicose ulcer should not be 
regarded as that of harmless saprophy tes but of definitely pathogenic micro- 
organisms Consequently, antiseptic therapy and particularly autogenous ^acclne 
therapy should be applied For the \accine, the mixed growth, suspended m saline 
solution and heated at 56 C for one hour should be used 

Paul R Cakxon 

The Reticulo-Ex'dothelial Sistem ix Imectious Jalxdice R S 
Tscherikow'ER and P L RunixsTrix, Zentralbl f Bakteriol 114 65, 1929 

The authors infected twenty'-fi\e splcncctomized guinea-pigs and twenti-one 
controls with a w'eakly' virulent strain of Spu ocliaeta ictei ogencs Verdun Eight 
of the former and file of the latter died of infectious jaundice, therefore, no 
significant difference w'as evident as a result of the splenectomy' 

Pall R Cvxxox 


The Cure or Weil's Disease ix Guixf-i-Pigs After Treatment w'ith 
Bisaiuth-Yatrex a P Uhlexhuth and W Sliffert, Zentralbl f 
Bakteriol 114 241, 1929 


The authors confirmed their earlier results that Weil’s disease m guinea-pigs 
maA be preiented by treatment, w'lthin fi\e day's after percutaneous injection of 
the spirochetes, w'lth bismuth-y atren Furthermore, six w'eeks later the animals 
injected w'lth the bismuth Avere found to be spirochete-free, as revealed by' the 
injection of organ-emulsions into other guinea-pigs Animals treated AA'ith a 
preparation containing a bismuth compound and chmiofon Avere immune to rein- 
fection seAeral A\eeks later and contained protectne immune bodies in their serums 
The authors belieAe, from an anah'sis of the data, that the therapeutic effect is 
not a direct spirocheticidal one but that the bismuth acts on the defense mechanism 
of the infected animals, therebA securing an increased response to the infecting 
micro-organisms p 
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Immunology 


SKI^ Reactions to Diroeieaeia Immitis in Persons Infected ^^IT^ 
Wechereria. Bancroft! William H T^liaierro and William A 
Hqefman, J Prev Med 4 261, 1930 


A large proportion of persons infected with Wiichct et la bana of ft exhibited an 
immediate positive skin reaction to the intradermal injection of about 0 025 cc 
of a 0 5 per cent saline extract of dried, powdered Ditofilana tmimfts Control 
tests with other parasitic extracts gave negative results The possession of 
pseudopods by the urticarial wheal was used as the criterion of positiveness In 
this ivay, twenty-three persons known to be infected with the germ showed nine- 
teen positive reactions , fifty-six persons possibly infected showed thirty -eight 
positive reactions , twenty-two persons probably uninfected showed one positn e 
reaction, and nineteen persons known to be uninfected showed no positive reactions 
In another senes of experiments in which the criterion of positiveness was deter- 
mined by the possession of pseudopods by the wheal, or a wheal 10 mm or larger 
in diameter with a concomitant negative reaction to some other parasitic extract, 
the twentv-three persons known to be infected showed twenty-one positive reac- 
tions , the fifty-six persons possibly infected showed forty-six positive reactions , 
the twenty-two persons probably uninfected showed one positive reaction, and the 
nineteen persons known to be unintected showed no positive reactions There 
seemed to be no correlation between age and reactivity either among infected 
persons or in the wdiole group of infected and nonmfected persons In fiv e of elev en 
cases, sensitivity was passively transferred to a local area in the skin of non- 
sensitive persons by the injection of serum from a sensitive person (“local passive 
transfer”) In contrast to the immediate reaction, few persons infected with 
Wuchoena bana of ti exhibited delayed reactions to intradermal injections oi 
extracts of Dnofilaua imimtis Thus, of twenty-three persons known to be 
infected, only three exhibited marked delayed reactions, of thirty-nme jiersons 
possibly infected, two gave marked, four slight and three doubtful positive reac- 
tions, of twentv-tvvo persons probably uninfected five gave very doubtful reactions, 
and of twenty-one persons know'ii to be uninfected four showed very doubtful 


reactions 


Authors’ Summary 


The Union or Vaccine Virus and Its Specific Anti-Serum in Vitro 
N E McKinnon, J Prev Med 4 411, 1930 

Expel iments are presented that indicate that vaccine virus forms stable union 
in vitro with its specific antiserum, and that a certain duration of contact is 
required to effect the stability of the union This is confirmatory evidence that 
the union of vaccine virus and its specific antibody is comparable to other antigen- 
antibody unions, without the intervention of alexin (complement) A question is 
raised in regard to the significance and interpretation of the dilution phenomenon 
Perhaps the difference between these observations and those reported from other 
laboratories is due to the fact that dermal vaccine was used in the experiments 
here reported Author’s Summary 


Imviunologic Ditferentation of Pallida Strains F Plaut and H 
Kassowitz, Klin Wchnschr 9 1396, 1930 


Identical immune serums as tested by agglutination, spirocheticidal effect and 
complement fixation were obtained by the immunization of rabbits with cultures 
ot two jialhda strains and with pallida autolj sates These two strains differed 


iinmunologically from a third strain 


Authors’ Summary 


IviviuNOLOGic Correlations Between Herpes Siviplex and Vaccinia H 
Pette, Zentralbl f Baktenol 114 185, 1929 

Rabbits were given injections intracorneally with herpes virus, and the brain 
and cord were subsequentlv studied, both in normal rabbits and in others pre- 
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viously given injections intracutaneously or intracoi neall}' into the other eve with 
vaccine virus No immunit}’- of an 3 ^ significant degree was found to result from 
previous treatment with vaccine virus Also, the herpes encephalitis was unin- 
fluenced in its histologic chaiacter by previous \accination with vaccine virus 

Paul R Gallon 

lMMUNir\ IN Explrimental Spotied Fever Yoshiaki Fukuda, Zentralbl t 
Baktenol 115 83, 1929 

Fukuda studied the effects in guinea-pigs of infection vith the virus of spotted 
fever and observed an active iinmumtj’- in each case in which the preiious infection 
had been a normal, febrile one The simultaneous injection of immune serum and 
\irus caused a svmptomless infection to develop, which, however, conferred an 
active immunity He demonstrated that the iirus develops in the sjmptomless 
infection, but that it is somewhat restrained b} the immune serum 

Paul R Gallon 


The Relationship Between Iliiibiting Substalcls ior Tubercle Bacilli 
AND Tuberculin Allergv M Sonar, Zentralbl f Baktenol 115 173, 
1930 


Sonak miNed 10 cc of blood and 2 5 cc of a freshly prepared suspension of 
human tubercle bacilli in a paraffined Wright capillary tube, sealed the tube in a 
nonparaffined capillarv pipet and incubated it at 37 G Shreds of the blood were 
then placed on sterile slides and incubated for nine dajs more, at the end of which 
time these w'ere suitably prepared and stained to demonstrate the groups of 
tubercle bacilli that had grown The results indicated a pronounced inhibition of 
growth 111 blood from children gnmg positive reactions to the tuberculin, while 
growth w'as favored m blood from children wnth measles taken during and shortly 
after the exanthem, as well as m two children gning negative reactions to the 

Paul R Gannon 


Organospecific Elements in Brain Tissue E Wiiebskv and G Sallazzo, 
Ztschr f fmmunitatsforsch u exper Therap 67 1, 1930 

Organospecific antibrain serum reacts m the brains of guinea-pig and human 
embryos The reacting elements of the embr\onal brain tissue are designated as 
“hpoids ” 

The Action or Phenol on the Antigenic Properties or Diphtheria 
Toxin L Tschertkow^, Ztschr f Immumtatsforsch u exper Therap 
67 25, 1930 

Phenol (0 5 per cent) w'eakens the antigenic pow'eis of diphtheria toxin more 
rapidly than toluene 

Blood Groups in Animals O Thomsen and T Kejip, Ztschr f Immunitats- 
forsch u exper Therap 67 251, 1930 

The blood corpuscles of rabbits contain receptors that bind human anti-B 
agglutinin In manj rabbits the serum contains anti-A agglutinin for human 
corpuscles klonkeys frequently' have^ieceptors for liuman anti-B agglutinin 

Experiments with Diphtheria An \toxin M P Isabolinsrv and V I 
Gitovitsch, Ztschr f Immunitatsforsch u exper Therap 67 441, 1930 

Guinea-pigs w'ere immunized b^ anatO''in not onlv against diphtheria toxin, 
but against diphtheria bacilli in pure cultures 
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Antibodies Against Leukocytes E 'Witfbskt and K Komiga, Ztschr f 
Inimunitatsforsch u exper Therap 67 480, 1930 

Leukocytes from guinea-pigs injected into rabbits led to the production not 
only of Forssman’s heterogenetic antibodies, but antibodies against alcoholic 
extracts of guinea-pigs’ leukocytes and spleen In the rabbit species leukocytes 
from rats produced specific lipoid antibodies, the action of which was not, lioweyer, 
limited to the leukocytes 


The Eefect or a Tuberculous Focus on the Immune Reactions or the 
Bodt L Dienes, Ztschr f Immunitatsforsch u exper Therap 68 13, 1930 

In experiments on rabbits it was found that the introduction of antigen into 
a local focus produced more marked results than intrayenous injection into animals 
with similar foci The remoyal by operation of the focus within a few hours 
after the injection of the antigen had no effect on the result It is not possible 
to explain this result at the present time 


The Chemical Nature of the Heterogfnetic Antigen in Shiga Bacilli 
Kurt Meyer, Ztschr f Immunitatsforsch u exper Therap 68 98, 1930 

The carbohj'drate fraction isolated from Shtga strains, which contain hetero- 
genetic antigen units with the corresponding heterogenetic antibody The hetero- 
genetic antigen in Shiga bacilli is regarded as a carbohydrate 

Arrangement of Enterococci Into Types Kurt Meter, Ztschr f 
Immunitatsforsch u exper Therap 68 109, 1930 

Ten strains of enterococci cultivated for more than ten years retained, with 
one exception, the original type of agglutination Of sixty-eight new races, 
approximately 41 per cent could be arranged into four groups according to 
agglutination and complement fixation As a rule, the results of agglutination 
and complement fixation agreed 


Purification or Hemolysin H von Euler and E Brunius, Ztschr t 
Immunitatsforsch u exper Therap 68 124, 1930 

By the absorption of a lysm against sheep blood with the stroma of sheep 
corpuscles and subsequent treatment with ammonia, a purified Ivsin of high titer 
Tvas obtained f 

Tumors 

Primary Carcinoma or the Failopian Tubes R E Watkins and W M 
Wilson, Surg Gynec Obst 51 123, 1930 

The lumen of the distal half of the right fallopian tube was replaced by a 
hemorrhagic, papillomatous, carcinomatous, oval tumor measuring 5 by 6 cm , 
which was surrounded by a tubal wall that contained lymphocytes, hypertrophied 
muscle fibers and tumor cells that had not invaded the serosa The proximal 
portion of the tube had a patent lumen permitting a watery, blood-tinged fluid 
to escape into the vagina The fimbriated end was occluded except for a small 
cyst containing a clear serous fluid The frequent etiologic factors recorded in 
200 authenic cases Avere lacking m this patient m that there were no evidences 
of long-standing pehic inflammation She had had ten full term pregnancies and 
no miscarriages there Yvere no w'olffian remnants m the tube and subjacent struc- 
tures, or an\ para-OAaiian new-growffhs -n at 

Richard A Lifyexdahl 
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Classificatiois or Four THOusA^D Experimertal Oil and Tar Skin 
Tlmors C C T^^ORT and J M T\%ort, Lancet 1 1331, 1930 

The following tabulation briefly summarizes one portion of the classification 


Animals Used Benign Tumors Malignant Tumors 


Coal gas tars 

soo 

93 

106 

Svnthetic tars 

8,800 

1,086 

1,281 

Shale oils 

10,000 

977 

307 

Petroleum oils 

6,100 

183 

43 

Othei oils 

500 

0 

0 

Puie compounds 

2,900 

15 

6 

Totals 

29,100 

2,354 

1,743 


Mice were used in the work, and the types of tumors encountered were classed 

as arising from (n) the surface epithelium, {h) the follicular epithelium, (c) the 

sebaceous glands, (rf) the connective tissue and {e) those composed of mast cells 

The number of each of these tumors is not stated n 

George Rukstinat 


A CoNGEMTAL DIVERTICULAR Rh VBDOMVOMA OF THE BlADDER CHARLES 

Huette, Ann d’anat path 6 267, 1929 


A detailed description is gnen of a rhabdomjoma in the bladder of a child 
13 months old The case reported is the sixth , only five have been previously 

B M Fried 


A Study or Melanotic Ilwors F Roulet, Ann d’anat path 6 489, 1929 

» 

Roulet affirms that melanotic tumors should not be classified accoiding to their 
histogenesis A cutaneous nevus, during its malignant transformation, is composed 
of ti\o elements nevus cells in a state of proliferation and the skin epithelium 
in a state of malignant segregation The histologic picture of the tumor will 
depend on the preponderance of one or the other process The neius cell is a 
desmoplastic element which has lost its epithelial characteristics to acquire connec- 
tive tissue functions It is not its blastodermic origin which characterizes it but 
its virtual histofunctional differentiation A pigmented nevus of the skin wall 
develop into a tumor with sarcomatous as w'ell as carcinomatous characteristics 
According to histofunctional differentiation of the neoplastic cell, one wall then 
speak of sarcomatous or carcinomatous malanoma or of melanosarcoma and melano- 
carcinoma, disregarding the blastodermic origin of the neoplastic element The 
article contains a comprehensive review' of the literature on this subject and 
reports of eight personal cases A large bibliography is appended 

B M Fried 


Embryomas in the Evolution of Choriocvrcinom v Louis de Wvlsche, 
Aich internat de med exper 5 557, 1930 

A case of choriocarcinoma, occurring in a virgin, 16 years of age, is reported 
A tumor, diagnosed after operative removal as embryoma, was found in the right 
posterior culdesac, partially embedded in the corresponding broad ligament At 
autopsy, numerous metastases vv'ere found in the lungs, pleura, mediastinum, 
diaphragm, liver and mesentery The uterus was normal Microscopic examina- 
tion of the metastases revealed tissue having the appearance of normal placenta, 
with sj'ncytium and cells of Langhans A comprehensive review of the literature 
IS given j Patterson 


Paget’s Disea.se of the Nipple An Epidermotropic Cancer C Simard, 
Bull Assoc frang p I’etude du cancer 19 50, 1930 

The diagnosis of Paget’s disease of the nipple is made when peculiar, large, 
clear cells are found at the level of the epidermis The discussion is centered 
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around the origin of these cells Some observers believe that they result from 
a diskeratosis ot the cutaneous layer, while others state that they have migrated 
to the skin from a preexisting mammary epithelioma Simard is in favor of the 
latter opinion He found morphologic similarities between the cells in Paget’s 
disease and the cells in cases of migrated intramammary cancer He observed 
cancers which had recently invaded the epidermis showing all the histologic 
traits of Paget’s disease And finally, in his experience, all of the clinical cases 
of Paget’s disease of the nipple showed intramammary cancers His arguments 
are supported by a detailed study of four cases of clinically diagnosed Paget’s 
disease of the nipple and of six cases of iiitramammary cancer which had invaded 
the skin E'^periments with grafting cancer in the breasts of mice likewise sup- 
ported his observations made on human subjects -d v,r UTjTT'r. 


Chronic Cvstic Mastitis C A. Hellwig, Arch f klin Chir 159 763, 1930 

Of 121 specimens from operations on the breast, 63 showed the changes typical 
of chronic cystic mastitis Thirty-five were grouped as simple chronic mastitis, 
2 as chronic cystic mastitis with marked epithelial proliferation and 3 as chronic 
cystic mastitis with atypical proliferation Twenty specimens showed a combination 
of chronic cystic mastitis and carcinoma The initial stages of chronic cystic 
mastitis are found in one third of all uomen over 40 years of age, according to 
autopsy determinations, on the other hand, half of the author’s cases of cancer 
of the breast show cystic changes in the surrounding breast tissue The opinion 
of those who regard chronic cvstic mastitis as precancerous lesions and advise 
radical operation is rejected The irregularity of the intraductal epithelial pro- 
liferation was so marked that a radical operation was advised In only 3 of 40 
cases, in which an infiltrating growth could not be found microscopically Bleed- 
ing from the nipple is not a sign of malignancy, for it is observed also in benign 
lesions The Wilson method of staining unfixed frozen sections with methylene- 
blue (methjlthiomne chloride, U S P ) proved reliable in the cases in w'hich 
biopsy was performed during operation Author’s Summary 


The Groivth of Metastatic Tumors or the Brain R Nishii, Frankfurt 
Ztschr f Path 40 1, 1930 

This paper deals with the reaction of the tissue of the brain tow^ard metastatic 
tumors As a result of an investigation of six cases of metastatic carcinoma and 
five cases of metastatic sarcoma, the author concludes that the type of cellular 
reaction of the tissue of the brain is not essentially different in carcinoma and 
sarcoma In the majoritv of cases, hoivever, the metastatic carcinoma does not 
produce a marked reaction in the surrounding stroma, while the metastatic sarcoma 
IS frequently surrounded by zones of softening or hemorrhage The reaction of 
the brain is directed, first, against the infiltrating elements of the tumor, and 
second, against the mechanical compression of the tumor The brain reacts 
toward the mechanical compression with the formation of gha fibers, connective 
tissue fibers, blood vessels and mast cells Hemorrhages, necrosis and metabolic 
changes of the surrounding cells are caused by the invasion of the tumor The 
question also is raised whether or not a metastatic sarcoma might cause a 
blastomatous transformation of the mesenchymal tissue 


CA.RCINOMA or THE ThYROID WITH EXTENSION INTO THE RiGHT AuRICLE BY 
Invasion or Veins N J Wylegschanin, Frankfurt Ztschr f Path 
40 51, 1930 

A woman, aged 50, had marked edema and cyanosis of the face On section, 
a large portion of the thyroid was found to be replaced by a tumor that occupied 
almost the entire left lobe, the isthmus and a part of the right lobe Both superior 
and inferior thyro'd veins, both jugular leins and the subclavian and innominate 
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\eins weic filled with tunioi thionibi that extended into the light atrium Ihe 
tumor consisted of epithelial cells ariangcd in masses and scpaiated fiom one 
anothei by fibers of connective tissue Ihcre was a slight tendency toward the 
formation of glandulai structures throughout the tumoi In some portions the cells 
were arianged about blood vessels so as to lescmble inctures seen m peiithchoma 
Many tumoi cells weic cncounteicd in the veins in the sections of the thjToid 

as well as m the sections of the laiger veins and those of the atiial cavIt^ 

HvPLRNrpiiKOMA-LiKi IcMOii oi piir Lnn Supuaui nai with Afi past \sis 
lO JIIL Livi R AND ApI ASIA OI 1111 RlC.lIl SUPR MlPNAI A Scill UfKR, 

Frankfurt Ztschr f Path 40 97, 1930 

1 he case of a woman, aged 33, is dcsci ibed The menses had stopped about 
five years before death The blood pressme vaiicd from 170 svstolic and 110 
diastolic to 210 systolic At autopsi, an abundance of subcutaneous fattj tissue 
was present, in some poitions measuring 5, in othei portions 9 cm in thickness 
In the axilla and around the pubic region, only a few hairs were found Theie 

was a tumoi, 5 by 8 bv 11 cm m the legion of the left suprarenal gland, apparentlv 

replacing it, with metastasis into the livci Histologicallj, the tumor consisted 
of large vesicular cells, paitly polygonal, lightlj stained and .irrangcd into columns 
resembling those found in the fasciculate 7onc of the suprarenal cortex No 
chromaffin or ganglion cells could be demonstiated No evidence of medulla 
was seen within the tumor The right supiarenal gland was absent The 

ovaries showed marked fibrosis and atiophy, with complete disappearance of the 
follicles The hypophjsis ofteied an increase in eosinophilic cells with some 
deciease in basophilic cells In explanation of the high blood piessure, the 
theoretical possibility is discussed of an ovci pi oduction of epinephrine by an 
overcompensation of the chromaffin system outside of the suprarenal glands, 

because of the aplasia of the light suprarenal and the absence of chromaffin cells 
within the tumor The atiophy and fibrosis of the ovaiies aie taken as sequels 
to the tumoi m the suprarenal gland, \\hile the cessation of the menses and the 
generahred adipositv aie behc\ed to be signs of the mcompetene^ of the ovaiies 

Carcinoma in Ri GLxnRvnx’G LnnR J issun P Ron jAinsciiuk, Fiankfuit 
Ztschi f Path 40 118, 1930 

This .irticle reports the rase of obliterating endophlebitis of the hepatic icins 
which led to an atrophy of a large portion of the liver These changes caused 
a legcnerating hyperplasia m the tissue of the liver, mIiicIi in some portions was 
the seat of a carcinoma Flistologicallv, the tumor showed small cells that varied 
m si7e The nuclei were large, some lightlj' stained, othei s iich m chiomatiii 
No tendency toward the foimation of acini was noted Some necrosis and hemor- 
rhage were found throughout the tissue 


EirccT or Radium IRRADI^^IO^ on Carcinoma J Waijtn, Virchow's Arch 
f path Anat 275 156, 1930 

The effects of radium on the tissues of malignant tumoi s aie difficult to 
determine because they aic not leadily distinguished fioin the changes that occui 
spontaneously in tumors The examination of bits of human neoplasms removed 
bv biopsy at intervals aftei inadiation is not satisfactor}", because the biopsy 
procedure itself ma} cause legressive changes in the tissue, and because the small 
pieces that are thus removed do not permit the study of sufficiently large areas 
of tissue The time of tlie appearance and the nature of the changes that may 
be ascribed to radium have been especiallj difficult to determine Perthes w'as 
able to detect no change m tissue removed from a carcinoma of the breast on 
the seventh dav after iriadiation, although m another piece of tissue removed 
changes were evident on the sc\enteenth dai Watjen had the oppoitunity of 
studvmg microscopically the tissues of four patients who died in from one to six 
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davs after the application of radium All were elderlj women, and in each the 
tumor was a carcinoma of the uterus In each case, the radium was applied m 
the same institution, the dosage and filtration were approximately identical, and 
necropsy was done shortly after death In one patient, h 3 "Stei ectomy for carcinoma 
of the body of the uterus had been done fiye years before death Two months 
before death and again on the daj' before death, radium had been applied intra- 
yaginallj' for pelyic recurrence Death resulted within twenty-four hours of the 
second application from pulmonary embolism A second patient with squamous cell 
carcinoma of the ceryix receiyed two applications of radium within the ceryical 
canal m the course of one and a half days Two days after the second application 
stormy symptoms of pulmonary embolism deyeloped when the radium capsule 
was remoyed A pulmonary embolus was not found at necropsy The third 
patient, also wnth squamous cell carcinoma of the ceryix, receiyed two intracervical 
applications of radium and died of pulmonari embolism three dajs after the 

beginning of the second application and six days after the beginning of the first 

application In the fourth patient, a carcinoma of the body of the uterus w^as 

remoyed bi curettage, and radium was inserted into the uterine cayity Feyer 

deyeloped the next daj, and death occurred on the fifth day In the last case, 
no tumor tissue could be found within the uterus at necrops}, but the uterine 
tissue w'as freshlj' necrotic at the site of the application An acute inflammatory 
reaction extended through the wall of the uterus and myolyed the coyermg serosa 
In the othei three cases, histologic changes are described in the tumor tissue that 
are held to be the immediate effects of radium The earliest process noted 
was cessation of mitosis in the tumor cells The nuclei reyealed eyidences of degen- 
eration, and the tumor cells became necrotic The regressiye changes w^ere most 
marked immediately beneath the site of application of the radium These altera- 
tions Watjen beheyes can be differentiated from the spontaneous regressiye changes 
occurring m other parts of the tumor The yessels of the tumor stroma about 
the areas of parenchymal necrosis due to radium were engorged and contained 
an increased number of leukocytes, and the stroma itself was sometimes infiltrated 
by leukocytes The stroma reaction, the author beheyes, is secondary to the 
changes caused by the radium in the tumor parenchyma, and not due to the action 
of the radium directly on the stroma itself Watjen points out that the applica- 
tion of radium in elderly persons is not without danger When applied wnthin 
the uterus, and especiall}' after curettage, he beheyes that it maj lead to bacterial 
inyasion of the tissue with resulting thrombosis, and to death from infection or 


pulmonary embolism 


O T Schultz 


The Respoxse of Blood VrssEis to Extracts of Tumors M Lapidari, 
Ztschr f Immumtatsforsch u exper Therap 67 159, 1930 

The isolated yessels of tumorous chickens, rats and mice respond more actiyely 
to the extracts of the homologous tumor than do the yessels of normal animals 


Complement-Containing Antibodies in Patients whth Cancer and in 
Pregnant Women L Hirszfeld and W Hai ber Ztschr f Immunitats- 
forsch u exper Therap 67 286, 1930 

In a large percentage of patients with cancer complement-binding antibodies 
w'ere found that reacted with alcohol soluble extracts of cancer tissue In 60 
per cent of pregnant wmmen, the serum was found to react with the cancer extracts 

The Demonstration or Specieic Antigens in Cancer Tissue H Lehmanx- 
Facius and T Todi, Ztschr f Iminunitatsforsch u exper Theiap 67 373 
1930 

When suspensions of carcinomatous tissue, boiled for half an hour at 100 C 
w'ere injected into rabbits, the serum acquired the power of electne fixing comple- 
ment 111 carcinoma cells 
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Medicolegal Pathology 


Distributiois of Aksemc in the Bod\: S Blumerfeldt, Deutsche Ztschi 
f d ges genchtl Med 15 SOI, 1930 


A study to establish the amount of arsenic in various organs, ingested at 
various times was undertaken By comparing the quantities of arsenic in the 
gastro-intestinal canal with those obtained from the analysis of the liver, one 
cannot draw a definite conclusion as to whether a certain amount of arsenic was 
administered in one or more doses In cases in which ai seme poisoning is suspected, 
one should examine chemically not only the internal organs but the hair, since 
arsenic will be found in the hair even when the stomach does not show any 
traces Instances in which arsenic is found in relatively large quantities in the 
gastric contents while it is completely absent in the hair, prove to be cases of 
acute arsenic poisoning Should the hair contain more arsenic than the stomach, 
one can conclude that one or more doses of the poison were ingested at some 
time prior to death Presence of arsenic m the hair and in comparatively large 
amounts in the stomach proves conclusively that arsenic was given at different 
times Only from the comparison of detected quantities of arsenic m the hair 


and in the gastric contents is one able to conclude whether the poison was 


administered once or several times 


E L Miloslavich 


An Unesual Observation in an Exhumed, Putrefied Body B 
PucHOWSRi, Deutsche Ztschr f d ges genchtl Med 15 532, 1930 

At the autopsy of a man, aged 20, whose body was disinterred two months 
after death because poisoning was suspected, numerous small, round, yellowish- 
white nodules, the size of a pinhead, were scattered on the cut surfaces of the 
lungs Similar nodules were found on the endocardium and valves as well as 
between the chordae tendineae The chemical and microscopic examinations 
disclosed that these tiny bodies were chief!}' of mineral character (calcium phos- 
phate, calcium carbonate) and contained also traces of fat, endothelial cells, and 
COCCI and rod-shaped bacilli Similar formations mav occur on the mucous 
surface of the intestines These nodular, mineral deposits are the result of 
putrefaction ^ L Miloslavich 

1 

Blood Groups in Paternita Cases Knudt Sand, W Munck and J G 
Knudtzon, Deutsche Ztschr f d ges genchtl Med 15 535, 1930 

This is a report of the first 500 cases of questions of paternity in which 
determinations of blood groups were made at the medicolegal institute of the 
Unnersity of Copenhagen 

Suicide by Strangulation P Fraenckel, Deutsche Ztschr f d ges genchtl 
iled 15 564, 1930 

The author describes in detail two cases in vhich self-strangulation was com- 
mitted in an unusual manner In the second case, cataleptic rigor mortis occurred 
and illustrated the mechanism of the strangulation, v’z , the position of the hand 
holding the loose ends of the cord L Miloslavich 

Technical 

The Nature or the Gram Coaipound Allen E Stearn and Esther 
Wagner Stearn, J Bact 20 287, 1930 

The cell wall theory of the Gram reaction in its ordinary form necessitates 
the existence in the decolonzer solution of large dye-mordant molecules Absorp- 
tion spectrums indicate the presence of onlv free d 3 'e and free iodine in 
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solutions of methyl \iolct-ioduie i^recipitate m both alcohol and acetone The 
boiling point elevation ot a solution of moth}! violet-iodine precipitate in acetone 
indicates complete dissociation into iodine and dye These obsecrations indicate 
a high degree of improbability for the ordinary cell wall mechanism for the Gram 
reaction, but they are in no way contradictory to the chemical mechanism formerly 
proposed by the authors Results also indicate that through chemical treatment 
and starvation the bacteria graduallj lose giam-positivitv and show a stippled 
appearance of gram-positne granules Aotiior’s SernivKy 

Dried Serum tor Determining Blood Groles M Cister and N Kovacs, 
Munchen med Wchnschr 77 709, 1930 

Farorable results with dried scrum are reported and an improred method of 
preparing it is described Properlj dried serum ma\ be stored lor a long time 
without loss of potency 

Injection Methods in Enperimentnl Syphilis or Rabbits Werner 
Worms, Zentralbl f Bakteriol 114 355, 1929 

This IS an illustrated article discussing operative methods and anatomic rela- 
tionships foi the more accurate study of syphilis in rabbits References to German 
tCNtbooks on the anatomy ot cNpenmental animals are given 

P\UL R Cannon 

A Method for the Determination or the Total Number of Bacilli in 
Sputum E Butschowitz, Ztschr f Tuberk 55 321, 1930 

A measured amount of sputum is digested with sodium hydroxide and neutral- 
ized A suspension of yeast cells is added and well mixed A smear of this 
mixture is stained for tubercle bacilli, and tlie relative number of tubercle bacilli 
and yeast cells is determined The number of yeast cells in the original suspension 
is determined by counting m a hematologic counting chamber These data permit a 
simple calculation from which to estimate the actual number of tubercle bacilli m 

jMan Pinner 
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CHICAGO PATHOLOGICAL SOCIETY 

Rcf/tilai Monthly ^fcclmcj, Dec S, 1930 
TosJ I’Ji A Capi's, Piaulenl, in the Chan 

OsiLiiis Fibko‘:a in nn Skm lpon oi a Pki histouic Aaii kican Indian 
Henki S Dlnmngik 

The cninpletc report will be published iii the Akciiivls oi PArnoi og\ 

DISCUSSION 

n R Long The number of studies of diseases of prehistoric inhabit mts of 
this countiv IS limited, and there seems to be considerable opportunitj for furthei 
rese.ireh J here is the possibiht}' o*” gaming information by the study of any 
calcified masses of tissues and concretions (hat may be founrl associated with sueh 
skeletons 

PnOTLClIVL AND COMI'LI MI Nl-BlNDINI, SbliSJANCIS IN THE Si KGMS 01 
Pi KsoNs CoNVAirscENr i kom Yiiiow Fevek N Paue Hudson 

Immune substances have been demonstrated m the serums of five poisons con- 
valescent from laboratory infections with jellow fever The seiunis of four 
were e\amined periodically during illness and convalescence, and that of the fifth 
sceeral months after recovery Unavoidable circumstances pi evented the cNiin- 
ination of all at regular intervals 

Protective substances weic demonstrated by the survival of monkeys gnen 
injections of the scrum and then injeetions of yellow fever virus fmonkey blood) 
1 he serum of one iiatient, taken on the third and fourth days aftei the onset of 
illness, did not protect, but that taken on the fifth and eighth days did protect , 
the serum of another patient, taken on the third day, had no effect, but that 
taken on the siNth and eighth days jirotcctcd, the scrum of the third patient, taken 
on the second and fourth dajs, did not protect, but that taken on the seventh 
day did , the serum of the fourth patient gave no protection on the third day, but 
had protectne properties on the fifth and seventh days, and the serum of the 
fifth jialient, tested several months after recovery, repeatedlj' deinonstiated pro- 
tective jiroperties It seems, then, that subst inces protective against the eellow 
fever virus appear about the fifth d ly aftei the onset of illness 

Frobisher (Pioc Soc Ex pet Biol & Med 26 846, 1929, and othei articles in 
press), Davis fin jicrsonal communications to the author and in reports to the 
Internatioinl Health Division of the Rockefeller Foundation) and Aragao (Compt 
lend Soc dc biol 99 1341, 1928) have rejiortcd eNperiments with complement 
fixation T he first two workers were successful, the last not The following 
technic was found to gne the best results The antigen is serum from infected 
monkejs, pooled and dried w'hile frozen, ind stored in sealed containers in 
weighed amounts It is effectne for at least thiiteen months Normal monkey 
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serum similarly stored has no complement-fixing property The other reagents 
are two units of gumea-pig complement, the test serum, two units of rabbit 
ambocepter, and a 2 per cent suspension of sheep’s red blood cells The total 
volume IS 3 cc Primary incubation is in the refrigerator at 5 C for about 
sixteen hours (over night), and the secondary incubation is in the water bath at 
37 C for one-half hour In carrying out the test, the antigen is diluted over a 
range of from 1 20 to 1 1,000, the serum concentration is constant, in a 
dilution of 1 5 Positive tests frequently manifest a prozone The usual 
controls are made 

The results of complement-fixation tests during and after convalescence of the 
persons here considered were as follows The serum of one convalescent person 
gave the first positive reaction m the ninth week after the onset of illness, and 
continued to give positive reactions for nine months after the attack, the serum 
of the second coiwalescent person fixed complement in the eighth week and not 
before, the seium of the third gave a definite, but not strong, reaction m the 
thirteenth week, in the onI> examination made thus far, that of the fourth 
repeatedly failed to fix complement seven months after the onset of the illness , 
and the serum of the fifth, tested for the first time eight months after the attack, 
show'ed complement fixation and continued to do so twenty months after the illness 

Thus, the serums of four persons convalescent from yellow fever had 
complement-fixing properties beginning a number of weeks after the acute illness, 
and the serum of one faded to hav'e these after seven months 


DISCUSSION 

P VUL Cannon Does the serum protect if given after the infecting dose, 
and It so, within what length of time must it be given 

H P Hudson If the protective serum and the infecting dose are given 
simultaneouslj , the animal lives, but if the serum is given as much as twenty- 
four hours after the infecting dose, there is no protection in monkeys Protective 
serum given before the infecting dose is effective for six weeks 

Mclaxocarcixoma or the Gallbladder S R Rosenthal 

A colored man, aged 48, enteied Cook County Hospital completely disoriented 
A.ccording to his wife, he had been m this condition for two days The only 
additional information was that he had had lumbar pain and hematuria for two 
months The phvsical examination revealed a bilateral papilledema with hemor- 
ihages, a right lower facial paralysis and absence of abdominal and left cremas- 
teric reflexes The coordination w^as poor, and the patient fell to the left side 
The spinal fluid -w'as bloody and under increased pressure, and the result of the 
Wassermanii test was strongly positive The urine was unchanged The patient 
died thirteen days after the onset of the cerebral symptoms 

Postmortem examination revealed a pedunculated primary melanocarcmoma of 
the gallbladder with metastases to the brain, lungs, jejunum and left kidney All 
other possible primary sites of melanotic tumors were excluded, such as the 
skin, the meninges, the brain, the ej^es and the rectum 

This report emphasizes that melanotic tumors are epithelial in origin, and 
that the melanin is formed in the cjtoplasm of these cells, as a uniform, finely or 
coarsely granular pigment varying m color from light to daik brown In con- 
trast with this conclusion, the cytoplasm of the chromatophores of Ribbert con- 
tained an irregular, coarsely granular pigment ranging from dark brown to black 
The complete report will be published m the Ainencan Journal of Cancel 

Ruptlrld Aneurvsm oi the Cvstic Arterv of the Gallbladder as \ 
Result of Toxic Arteritis S R Rosenthai 

The complete report will be published in the Archives or Pvihologv 
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PvTHOLOGic Dissimilarity ix Two Climcally Siaiilar Cases of Biood 
Dascrasia L Bleaer and Charles Ulrich 

The complete clinical records and the results of examinations of the blood 
of two patients are reported, Avith a brief review of the literature One patient 
had acute Ijmphatic leukemia, which terminated fatallj wnthin a Aveek, and another 
had so-called “infectious mononucleosis,” Avhich progressed sloAvly to complete 
clinical recover! after eight months The blood, howei'er, still shows slight 
abnormalities 

The similarities and dissimilarities in the blood of these patients AAcre dis- 
cussed Infectious mononucleosis may represent a functional labilitj ot the 
hmphatic SAStem AAith a possible predisposition to lymphatic leukemia in later 
life Examinations of the blood of patients AVith this condition should be made 
over a sufficient length of time to determine the ultimate outcome 

The complete report appeared in J A. A 96 191 (Jan 17) 1931 

DISCLSSION 

Joseph A Capps Patients AAith “mononucleosis” haA^e great clinical interest 
I haie thought that these cells probabh' came from the reticulo-endothehal SAStein 
rather than from the hmphoid tissues Ihei' are seen in the blood Avith a great 
many diseases 

R H Jaffl Supravital stains are necessar} to determine more accurateh 
the nature of these cells 

AIlcocele of the Appendix, aaith a Dia^erticuldai and Ixaagixatiox into 
THE Ceclai F W Mulsow 

Alucocele of the appendix is rare and is seldom recognized chnicallA It is 
tound most often during postmortem examinations or during operations for 
chronic abdominal conditions, and in the male is the most frequent cause of 
pseudomyxoma peritonei Phemister (J A M A 84 1834, 1925) stated that an 
acute inflammation requiring immediate surgical relief rarely deA^elops Other 
complications are intussusception, imagination, A'olvulus, intestinal obstruction 
and hernia Dodge {Ann Sm g 63 335, 1916) found 142 reports, of AAhich 

55 Avere based on tissues obtained postmortem, 66 on tissues obtained by 

operations, and 21 on cases Avithout these details Chronic inflammation AAas 
reported in 45, diverticuh in 12 and pseudomvxoma peritonei in 14 WeaA'er 
(Caltfoinia & West Med 29 500, 1928) stated that 168 reports had been 

recorded Since then Topping (Cahfointa & West Med 29 186, 1928) and 
A'orhaus {JAMA 94 165, 1930) haA'e added tAvo more 

This condition is due usually to constriction or obliteration of the lumen in 
the proximal portion of the appendix by scar tissue, a neoplasm or a kink at the 
base In most instances the lumen is obliterated, and the retained material is a 
sterile, viscid secretion In the case reported bj”^ Vorhaus, barium Avas demon- 
strated in the lumen bj" the x-ray film Castle {Ann Snig 61 582, 1916) 
thought that the lesion in his patient maj have resulted from the scarring of 
tA phoid ulcers Phemister attempted to reproduce the condition in dogs bj 

closing the lumen, but acute appendicitis deA'eloped or the lumen Avas reestablished 
A discussion and reviCAA of the size, shape, chemical contents, occurrence, etiologA, 
morbid anatomy, diagnosis, etc , has been made by Morrison {Boston M & S J 
188 533 1923) so that further discussion of these points seems unnecessar} I 
haAe not found in the literature a report similar to the account here given, in 
AAhich inA agination of the appendix into the cecum AAUth resulting gangrene of 
the cecum is described 

A man, 47 A^ears of age, Avithout preAUOus gastro-mtestinal disturbances, except 
tj phoid fcA^er at the age of 14 a ears, had, m 1926, a right inguinal hernia, AAhich 
healed m about one a ear Avith the use of a truss During the months of April 
and ilaj 1928 he had seA'eral attacks of pain and distress in the loAAer right 
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quadrant of the abdomen, ^\hlch seemed to be relle^ed by rest oi bv the use of 
laxatives During the following summer he had no further symptoms, and his 
bowels moved regularly without laxatnes About the middle of November, 1928, 
the pam and abdominal distress returned He noticed in the lower right quadrant 
of the abdomen, a hard, tendei mass, which did not disappear with the use of 
laxatnes He consulted his physician on Dec S, 1928, who noticed the tender 
mass m the region of the appendix There w^as no nausea or fever After three 
dajs without relief the patient entered the hospital The surgeon found the 
abdomen flat, that there was nn rigiditv of the muscles, and that a palpable 
tender mass was present m the region of the appendix The temperature w'as 
102 F, and the blood contained 17 000 leukocjtes pei cubic millimeter Ihe 
clinical diagnosis was acute appendicitis with a possible abscess 

The surgeon found that the spherical enlargement of the proximal end of the 
appendix had m^aglnated into the ctcum The pressuie had impaired the blood 
supply to the cecum and had caused gangrene, especially of that portion covering 
the proximal end of the tn'arged appendix The appendix and the gangrenous 
portion ol the cecum were removed, and the patient made an uneventful recovery 

The appendix w-as 9 5 cm long The spherical proximal portion was 4 cm 
m diameter, and the remaining part was I 5 cm long and 2 2 cm in diameter 

Near the distal end along the mesenter>, was a large diverticulum, wdiich was 

2 cm in diameter at the base and which projected 1 3 cm The blood vessels ot 
the serosa of the appendix were distended wnth blood The mucosa of the cecum 
covering the tissues invaginated into the cecum was discolored and gangrenous 
The w'all of the diverticulum was less than 1 mm thick The w'all of the appendix 
was 5 nun thick, and that of the spherical part w'as from 3 to 4 mm thick Ihc 
lumen w'as filled w'lth a clear, gelatinous material, m which were a few gra> 
threads There wms no lumen in the proximal end The wall of the diverticulum 
consisted of a thin Hvei of connective tissue, covered w'lth a serous surface There 
w^eie extensive scarring of the wall of the appendix and hypertrophy of the 
smooth muscle tissues Onlj small portions of the mucosa had lining epithelial 
cells Secreting epithelial cells were not found There were acute inflammation 

and necrosis of the w'all ot the cecum covering the invaginated part of the 

appendix 

klucocele of the appendix is rarels an acute surgical condition Ihe presence 
of a diverticulum of a mucocele is e\en more rare and is ^er^ suggestive of the 
method of de\elopment from an appendix of the condition known as pseudo- 
myxoma peritonei The invagination of such an ippendix into the cecum with 
resulting gangrene of the cecum is a raie condition at least no similar report 
was found in the a\ailable literature 
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A Te\t-Book of Histolog\ B\ Alexander A Mwimow, Late Professor 
of Anatomv, Unnersitj of Chicago Completed and Edited b} William Bloom, 
Assistant Professor of Anatom 3 , University of Chicago Cloth Price, S9 
Pp 833, Avith 604 illustrations, some in colors Philadelphia W B Saunders 
Compan}, 1930 

From the preface we learn that at the time of his death in December, 1928, 
Professor Maximow was writing a textbook of histologj Much material and 
manj illustrations had been collected The sections on the generative organs, 
the urinarj' tract, the organs of special sense and epithelium had been completed 
The sections on the blood and connective tissue, the gastro-intestinal tract, the 
vascular and lymphatic systems, the spleen, the skin and tire mammary gland 
vere left in rough manuscript The book has been completed and edited bj 
William Bloom, who has written the sections on the biliarv and respirator\ 
S 3 stems, tlie pancreas, the endocrine glands with the exception of the suprarenals 
(which are described by N Hoerr) and the introductory chapter With the 
help of Prof C Judson Herrick he has also compiled, from A^arious sources, 
including a Russian text b 3 Professor Maximow', the chapters on the nervous tis- 
sues Professor Bloom deser^es a great deal of credit and praise for his faithful and 
arduous w ork wudiout which the book could not have been completed The result is 
a magnificent textbook of histology, superbly illustrated, w'hich in general reflects 
faithfully the ideas of its masterful originator The book is based so far as possible, 
wuth respect to both text and illustrations, on human material It covers the field of 
histologA completeh', except that it does not include placentation and general 
embr 3 olog 3 or the detailed structure of the brain and the spinal cord Howe\er, 
It does include a description of the histogenesis of tissues and organs whenever 
It aids in understanding the mature structure Technical matters and, in large 
measure, bibliographic references haA'^e been omitted in order to avoid much 
unnecessar 3 duplication of matter already m print The functional aspects of the 
structures described are not neglected, but receive interesting consideration under 
the heading “Histoph 3 siologic Remarks ” The st 3 de is clear and vigorous As 
IS well known. Professor klaximow' w'as an active champion of the so-called 
Unitarian theor 3 of the formation of blood and connective tissue, and the results 
he obtained in his splendid Avork on Autal staining and on the cultnation of tissue 
Avere interpreted in the light of this theor 3 The cells and tissues in question, 
their interrelationships and potentialities and other problems are considered m 
detail in chapters 3, 4 and 5, AAdnch deal AAith blood and connectne tissue, and 
AAitli blood-fortring and blood-destro3 mg tissue Man3 pathologists Avill be greatb 
interested in these chapters, and the book aauH be an inAaluable help to the student 
of pathologic histolog 3 and histogenesis 


Legal Medicine and Toxicologa B3’- Ralph W Webster, MD, PhD, 
Late Clinical Professor of Medicine (Medical Jurisprudence) in Rush kledical 
College, UniA ersit 3 of Chicago, Chicago Cloth Price, S8 50 Pp 862, aa ith 
illustrations Philadelphia W B Saunders Compam, 1930 

The object of this book, b3 the late Dr Ralph W Webster, is “to present 
in one A’^olume the more usual phases of Legal Medicine m a someAA'hat concise 
manner, m order that the bus3" practitioner ma3’^ haAe access to the more important 
points inA'olved in the cases Avith aaIiicIi he, ordinarily, comes in contact and 
upon AA Inch he maA be called upon to inform himself before gn ing testimon3 in 
such cases, and al‘;o in order that the student maA haAe a presentation before 
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him, so that he may be able to learn the rudiments of the science and mav prepare 
himself for the different examinations for licensure” 

After an introductory chapter dealing with definitions, ordinarj^ and expert 
witnesses and legal procedure, the volume is divided into tvo parts Part I, 
Legal Medicine, occupies slightlv less than 300 pages and deals with such subjects 
as legal rights and obligations of phj'sicians, malpractice, identification of the 
living and the dead, postmortem observations characteristic of death from various 
causes, wounds and then medicolegal aspects, examination of blood stains, etc 
These subjects are considered briefly, but perhaps adequately for the purposes of 
the book Part II, Toxicology, consists of moie than 500 pages In his preface 
the author states that the apparent undue stress laid on toxicology in this work 
IS due to the fact that he “has thought it advisable to go much more thoroughl} 
into the methods of isolation and identification of the various poisons discussed 
than IS the case w'lth other single-volume works on the subject” Numerous 
cases of poisoning, sometimes on a w'holesale scale, are cited The commoner 
poisons are discussed m considerable detail, for example, about 65 pages are 
occupied by the discussion of arsenic 

The illustrations are not numerous and are not especially distinctive References 
to the literature are reasonabh abundant The typography is satisfactory A 
well arranged table of contents of ten pages is inserted at the beginning, and a 
full index of thirty-one pages at the end of the book 

This \olume does what the author stated was his object, as quoted at the 
beginning of this review It can therefore be recommended to those in need of 
a reliable and fairly brief textbook on the subject of legal medicine and toxicology 

Der appendicitische am ill seine Atioi ogie und Pxthogenese Bv 
LuDwaG Aschoff Mit Einem Kurzen Beitrag uber die Lymphgefassver- 
haltnisse am Menschlichen Wurmfortsatz von Dr H Seng Price, 12 40 
marks Pp 125, with 36 illustrations Berlin Julius Springer, 1930 

This IS the first in a new series of monographs on clmicophysiologic problems 
considered particularly from the anatomic and pathologico-anatomic point of view' 
The problems may he in any part of normal and pathologic anatomy on the one 
hand and in the clinical or pathologic physiologv on the other hand, but the\ 
are to illustrate the relationship between the morphologic and the physiologic 
lines of thought, and in each case the problem will be discussed by an active 
investigator in the field in question on the basis pnncipallj' of his own work 
Aschoff discusses acute appendicitis, its cause and genesis, in five chapters, the 
titles of w'hich will indicate the scope of his discussion anatomic and ph^slologlc 
preliminaries, including the lymph vessels of the appendix, hy H Seng, investiga- 
tions of the etiology of appendicitis , the pathogenesis of acute appendicitis , conclu- 
sions and clinical hints The investigations of the etiology includes bacterioscopic 
studies of smears and of sections of acutely inflamed appendixes as well as cultures 
The bacterioscopic studies are regarded as highly significant, because they establish 
the forms of the bacteria that w'ere subjected to phagocytosis and that consequently 
may be assumed to be active infectious agents An important outcome of the 
bactenologic w’ork is the demonstration that the bacterial flora of the distal third 
of the appendix is peculiar and contains the bacteria that are found in the acutely 
inflamed appendix The most common bacterial agent in acute appendicitis appears 
to be the so-called enterococcus or intestinal streptococcus , then come the pneumo- 
coccus, the colon bacillus, a small gram-positn e rod and an influenza-hke rod 
It IS believed that retention in the distal end increases the virulence of appendical 
flora and thus favors the acute attack, which is enterogenic and begins on the 
surface of the mucous membrane The presentation is clear and simple The 
illustrations are excellent The monograph is an important addition to the litera- 
ture on acute appendicitis and sets a high standard for the subsequent numbers 
of the series Practical pathologists w’lll be interested especiallv m the instructne 
survey of the results of the examination of 1,000 appendixes and in the thoimhtful 
resiew of errors in clinical diagnosis 
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Molds, Yeasxs, A^D Actinomlcetes A Hwdbook for STUDE^Ts or 
B-^cteriology By Arthlr T Hfn'pici, MD, Professor of Bactenologj, 
Unn ersity of Minnesota Cloth Price, S3 50 net Pp 296, with 100 illus- 
trations New York John Wiley & Sons, Inc , 1930 

This book is the outgrowth of a lecture course that has been offered at the 
Unnersity oi ^Minnesota for some sears It was designed to fill the gap betw-een 
the brief and inadequate discussions of the fungi found in many textbooks of 
bactenologj , and the extensis'e monographs and technical articles wduch have 
been wwitten on the particular groups Henrici has gone far in accomplishing 
his aim The discussions of the several groups are necessarily brief, but he has 
succeeded in presenting much of the newer knowledge The book wall ser\e a 
useful purpose as a source of information in a field where few tread with much 
assurance It should be of interest to microbiologists working in the ^arlous 
fields of applied microbiologj , and especiallj to medical bacteriologists who have 
not alwajs shown much famiharitj with the uncommon fungi as causes ot infec- 
tions If Hennci’s book w'lll help to drive from usage the terms “blastonij ces” 
and “blastomycosis” alone, its appearance will have been vindicated 

The material is organized m eleven chapters as follows I The Structure 
and Classification of the Fungi, II klethods for Studvmg klolds. Yeasts, and 
Actinomj cetes , III Biological Activities of the klolds, I\'' Molds Belonging to 
the Phv corn} cetes , V Molds Belonging to the ^scomj cetes and Fungi Imperfecti, 
\"I The Dermatoinv coses , VII Fungi Transitional Between klolds and Yeasts 
Oidium and iloniha, VIII klorphologj' and Classification of the Yeasts, IX 
Biological Activities of the Yeasts, X Morphology and Classification of the 
•kctinomj'cetes , XI Biological Activuties of the Actinomv cetes 

Little more need be said about the contents, since the headings of the chapters 
suffice The book is to be recommended +o students ot mvcologv, who need a 
general discussion ot v easts, molds and actinomv cetes 


Selected Readixgs ix the PIistory or Puvsioiogv Edited by John 
Fvhrqlhvr Fulton, MD, For.iierlv Fellow ot Magdalen College, Oxford, 
Sterling Professoi ot Phjsiologv, Yale Universitj Price, $5 Pp 317, with 
60 illustrations Springfield, 111 Charles C Thomas, 1930 

This book is patterned after Longs “Readings in Pathologj” bj the same 
publisher It reproduces original passages that have exercised a marked influence 
on the development of phjsiologic knowledge In order to secure a desirable 
sequence in v'arious fields, the readings have been grouped chronologicallv accord- 
ing to subject as follows general principles, circulation of tlie blood, the capillaries, 
respiration, digestion, muscle and peripheral nerv'es, the central nerv'ous svstem 
and miscellaneous Each section is preceded bv' a brief introductorv explanation 
bv the editor, who also writes brief but v'aluable biographic notes of the authors 
whose works are cited The passages are taken from the earliest editions of 
the works m question Full bibliographic description is given of each publication 
cited In all English passages the original spelling and punctuation have been 
preserved, selections from otlier languages are given eitlier in conteinporarv' or 
iresh translations The sixtv illustrations are well chosen and refreshingly uncon- 
ventional The publisher’s task is well done From the editor’s preface one learns 
that “of the 65 selections of which information was available concerning the age 
of the author when the work was done, 11 were wwitten between 20 and 30 jears 
of age — klavow and de Graaf being 23, Arrhenius 24, and Helmholtz (Conserva- 
tion of Energj), Blagden, Cannon and Herbert Alaj'o 26, 23 were written between 
the ages of 30 and 40 ji'ears, and the remaining 42 were written when tlieir authors 
were over 40” The trequencj with which important conclusions have been based 
on the results of experiments on human beings is also illustrated bj^ the selections 
Fulton s “Readings” is a valuable book To the interested student it will be a 
stimulus, because it provides direct contact with the original source of great 
physiologic discoveries and contributions 
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A System or Bacteriology in Relation to Medicine Medical Research 
Council Volume 7 Virus Diseases, Bacteriophage Cloth Price, per 
volume, 1 pound, 1 shilling, net Pp 509 London His ^Majesty’s Stationery 
Office, 1930 (May be obtained from the British Library of Information, 
551 Fifth Avenue, New York ) 

The first five volumes of the Medical Rescanh Council’s system of bacteriology 
have been received with marked favor Its standing as a contribution of great 
value to the literature of bacteriology in relation to medicine may be said to be 
assured Volume 7 measures up to the standards of its predecessors It deals 
with virus diseases and bacteriophage Virus diseases of plants, animals and 
man are discussed in 38 chapters (450 pages) by about 27 British workers in 
miciobiology Within comparatively small compass are presented valuable critical 
summaries of the present knowledge of viruses and virus diseases, their natuie 
and causes About 18 human diseases currently accepted as of the virus class 
are considered Apparently the recent outbreaks of parrot fever occurred after 
the printing of the volume was undc'- way as this fever is not discussed The 
statement at the bottom of page 185, about the epidemiology of infantile paralysis 
in the United States, is highly erroneous and should be corrected so far as possible 
The only illustrations m the volume are of cell inclusions m certain \irus diseases 
— ‘S irus bodies” — and changes in the central nervous system in encephalitis and 
epidemic poliomyelitis Each chapter is provided with an adequate list of references 
In the last chaptei of the ^olume F il Burnet of Melbourne gives a good 
account of bacteriophage and c agnate phenomena 
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Bright’s DisE'^se Obser\atio\s ox the Coerses of Different Types 

AND ON THE RESULTANT CHANGES IX ReXAL AxATOMN By D D Van SljTc, 
Edgar Stillman Eggert Aloller, W Ehnch, J F ^Iclntosh, L Leiter, E M 
Mackaj, R R Hannon, N S kloore and Christopher Johnston From the Hos- 
pital ot the Rockefeller Institute for Medical Research Medicine ^Monograph 
XVHI Price, $3 00 With 107 illustrations Baltimore Williams & Wilkins 
Company, 1930 

Medical Uses of Radilm Summary or Reports from Research 
Centres for 1929 Medical Research Council Special Report Series, no 150 
Price, 9 iience Pp 32 London His ilajesty’s Stationery Office, 1930 

Tuberculosis in Man and Lower Animals Medical Research Council 
Special Report Senes, no 149 Bj H H Scott Price, 4 shillings Pp 270 
London His Majesty’s Stationer}'- Office 

The Regulation of Size as Illustrated in Unicellular Organisms 
By Edward F Adolph, Ph D , Associate Professor of Ph} siology, Unn ersit}-- of 
Rochester Price, $4 50 Pp 233, with 66 illustrations and 15 tables Spring- 
field, 111 Charles C Thomas, 1931 

Selected Readings in the Histora of Phasiologa Edited b\ John 
Farquhar Fulton, Jr, MD, Formerly Fellow of Magdalen College, Oxford, 
Sterling Professor of Physiology, Yale Unn'crsity Price, $5 00, postpaid Pp 
317, with 60 illustrations Springfield, 111 Charles C Thomas, 1930 

Clinical Allergy, Particularly' Asthjia and Hay Fea’^er Mechanism 
and Treatment By Francis M Rackemann, MD, Ph}sician to the Massa- 
chusetts General Hospital, Instructor m Aledicine, HarAard !Medical School, 
Boston Price, SIO 50 Pp 617, AAUth 30 illustrations Ncav York The Mac- 
millan Company, 1931 

Der appendicitische Anfall Seine Atiologie und Pathogenese 
\^on LudAA'ig Aschoff, Freiburg I Br Mit Einem Kurzen Beitrag uber die Lymph- 
gefassverhaltnisse am klenschlichen Wurmfortsatz a on Dr H Seng Price, 
unbound, 12 40 marks , bound, 14 00 marks Pp 125, AAuth 36 illustrations Berlin 
and Vienna Julius Springer, 1930 
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THE BLOOD PROTEINS 

WITH SPLCIAL RCrERPNCE TO THE CHANGES OCCURRING 
IN RENAL DISEASES 

ALBERT E KUMPF, MD 

MINREAPOI IS 

The jiuipose in this woik has Iiecn to make a stud} of the changes 
in the proteins of seium and plasma especially in i^enal diseases, but 
also 111 some othei conditions 


TECHNIC 

In the eailiei anahses, the piotems weie detei mined with the 
1 ef 1 actometei , and according to the technic of Robeitson But since 
It was suspected that the values as detei mined b} this method weie too 
high in the case of hpeniic, milky seiums, other methods weie emplo)ed 
The nonprotem nitrogen was detei mined b) the method of Folm and 
Wu, the -fibi mogen and total globulins weie piecipitated according to the 
method of Howe, and total and albumin nitiogen detei mined b^ the 
micro-Kjeldahl technic of Beiglund 

THE PROIEINS OE NORMAL SERUM AND PLASMA 

Obsovatwns Recoidcd in the Liteiatine — In a noimal peison the 
piotein content of the seium is subject to consideiable vaiiation A 
slight inciease has been obseived aftei a cold bath (von Farkas) and 
after muscular exeicise (Reisz, Bohme) Piessuie, congestion 
(Bohme) and stasis lesulting fiom the application of a tourniquet cause 
a maiked use in the piotein concentration Reisz found that in venous 
congestion the lefi active index of the seium increased fiom 59 03 to 
74 69, while in stasis (touiniquet) theie might be an increase m seium 
piotem of as much as 0 4 Gm pei hundred cubic centimeteis The 
same has been found after the lemoval of laige amounts of pleuial oi 
peiitoneal fluid (Barlocci) An inci eased carbon dioxide content of 
blood likewise pioduces a tiansient use in the seium pioteins, which 
howevei, at once leturns to noimal if the acidity is mci eased (Bohme) 
There is a fairly constant diop in the seium piotein concentiation 
following seveie hemoiihage and mensti nation (Reisz Oliva) 

Changes in body tempeiatuie and peispnation have an inconstant 
effect Accoiding to Sandelowsky and Bohme, the blood becomes moie 

Submitfeci for publication Sept 16, 1930 
*From the Department of Pathology of the Unnerslt^ ot ^Minnesota 
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concenlratecl Rcis/ at times found just the opposite A seasonal 
variation is also possible (Reisz) 

Dunking puic watei pioduces no appicciable change in the seiuin 
concenti ation of noimal individuals (Engel, Schail) Ihe administra- 
tion of laige quantities of sodium thloiide caused a tiansient thickening 
of the seium e^en in the piesence of a slight disturbance of the iioimal 
watei balance (Benzui) Reis/, on the contiaij'-, found a tiansitoiy 
thinning 

In a noimal peison, an aveiage diet jiioduces no constant oi appie- 
ciable change in the eoncenti ation of the seium piotein (Reis/, Tiaiitei 
and Rowe, Kahn, Bohme) 'Bhe effect of staivation is open to ques- 
tion Reisz stated that thcie is an inci eased eoncenti ation of the seium 
proteins, due to dehydi ation Geill, in a leview of the hteiatuie to 
1927, was unable to find eithei an inciease oi a deciease leported 

The diffeiences m seium jiioteins as between males and females 
aie, at most, small and insignificant Tiantei and Rowe found a slightly 
highei globulin in females, while Lewniski ^\as able to find this only in 
jiiegnancy Geill and Salvesen concluded that the dill ei cnees aie negli- 
gible The total seium piotein is low in new-born infants, but mci eases 
lapidly with age, so that adult values aie leached at the age of about 
1/^ jears oi soon theieafter (Reis/, Stahlbeig, J Mnnk, Geill) 

It has been found, however, that, if the vai nations mentioned aie 
guaided against, the concentration of the seium jirotein of a given 
individual is lemaikably constant fiom da) to day (Bohme, Muschel) 

l\Iuch depends on the technic used, and values foi the seium pro- 
teins must be mteipieted accoidmgh, both m the noimal and in the 
pathologic case The oldei anal) sis, foi the most part, consisted in 
jiiecipitating the total seium piotein Avith some salt, such as ammonium 
01 magnesium sulphate, diying and Aveighmg Fiequentl) the piecipi- 
tated jirotein was unpuiified, yet this is an impoitant step Reis/ 
jiomted out that the values foi total piotein found b) this diiect method 
weic consideiabl) highci than those seemed by the Kjeldahl method, 
unless the jnecipitates weie ptiiified The lesults w'eie then much moic 
unifoim Limbeck and Pick, in making a similai compaiison, found 
that the lesults vaiied all the w’^a) fiom 0 8 to 21 5 Gm pen hnndied 
cubic centimeteis 

2 he seium piotein values detei mined by the lefiactometiic method 
haAe been found to be a little highei than those calculated fiom the 
Kjeldahl method (l^eis/ , Lindei Imndsgaard and Van Shke) The 
lefiactometei leadings aie, no doubt, much too higb in the ease of 
hpemie seiums (Ejistein) Rowe using Robeitson’s technic, found 
a fan agi cement between his lesults and those secured bv the Kjeldahl 
method He pointed out that as pieMOUsh showm by Sehoiei, since 
theie aie marked vaiiations in the albumin-globulin latio in vaiious 



KVMPr— BLOOD PROTEINS 


337 


diseases, and since these fi actions have diffeient lefi active indexes, 
the fignies toi total seiuin piotein calculated accoiding to the method 
and tables oi Reisz aie fiequenth eiioneous Reisz stated that the 
diffeience between his method and the direct method was only about 


Tabll 1 — Ihc Piofctm of h'oi 

inal Sci uin 

and Plasma 

(fioin the 

Litci atilt e) 


Total Protein, Albumin, 

Globulin, 

Pibrin, 

In\c&tigator 

per Cent 

per Cent 

per Cent 

per Cent 

Berzelius/ ISll 

80 




JInreett, 1S31 

S7 




Denis,* 1S3S 

80 




I ccanu,* 1837 

Bostok,* 1S42 

7 8 to 8 1 




10 0 




Xasse, 1830 

7 2 to 9 




Becquerel and Rodiei,* 1843 

8 




Otto, 1S4S 

7 5 to S 




0 Schmidt, 1830 

7 4 to 8 3 




Le\en,* 1873 

Hammarsten, 1S7S 

79 

7 to 81 

3 85 to 5 3 

2 48 to 3 74 


Hoffman, 18S2 

7 30 to 7 70 

5 01 to 5 28 

2 OS to 2 72 


Jlya Viglezio, 1SS8 

815 

5 72 

2 43 


Limbeck and Pick, 1803 

6 5 to 7 4 

3 82 to 3 S3 

1 38 to 1 97 


von Jaksch, 1893 

8 44 to 9 19 




Lewinski, 1803 

G 7 to 7 6 




Erben, 1903 

85 

3 85 to 5 38 

2 48 to 3 78 


Reisz, 1002 1912 

7 to 9 




Stnu's and Chaies 

7 to 8 7 




Pngpl 

7 4 to 9 4 




Martins 

7 0 to 9 3 




Goldammor 

G 6 to 9 1 




Bohme 

G 8 to 8 9 




Widal, Benard and Vancher 

7 G to 8 4 




Winternitz, 1903 

5 11 to 5 GS 

3 92 to 4 01 

1 19 to 1 67 

0 17 to 0 24 

M intcrnitz 1910 

7 8 to 8 49 



0 40 

Epstein, 1012 

83 

5 09 

3 07 


Epstein, 1013 

G 48 to 8 1 

2 53 to 5 1 

2 1 to 3 2 


Tranter and Rowe, 1913 

G 7 to 8 7 

4 95 to 7 7 

1 to 2 54 


Rowe, 1910 

Ppstein, 1917 

G 5 to 8 2 

1 0 to G 7 

1 2 to 2 3 


7 4 

4 CG 

2 73 


I oeper and Tonnet, 191S 

7 8 to 8 0 




Dienst, 1918 

Zangemeister, 1919 

717 




7 78 




Kahn, 1920 

6 7G to 8 47 

4 39 to 5 43 

2 23 to 3 21 


Epstein, 1922 

Rusznj ak. Bar it and Kurtby, 1924 

G 0 to 8 0 

3 25 to 4 39 

1 25 to 2 07 

0 12 to 0 24 

Schmdera, 1924 


4 2 to G 8 

X to S o 

0 1 to 0 2G 

Linder, LundsLaard and van Sljke, 1924 6 22 to 7 40 

3 3G to 4 9 

2 2G to 2 89 


1 alii and Swanson, 1920 

72 

49 

2 T 

03 

Mjtrs, 1024 

I cwm, 1927 

G 5 to 8 2 

4 0 to b V 

1 2 to 2 3 


Sihesen, 1027 

Kollert and Starbnger, 1922 

G 53 to 7 9G 

3 95 to 5 24 

1 9G to 3 IG 


7 0 to 9 0 



0 13 to 0 3 

Stahlberg, 1928 

Kaptejn, 1028 

Ilo\d and Paul, 1928 

7 8 to 8 1 




Starlmgei and inands, 1928 

G 93 to 9 13 

4 21 to 5 78 

1 41 to 4 03 

0 3G 

\on Parkas, 1928 

G 1 to S 7 

3 G to 5 5 

1 4 to 4 9 

0 2 to 0 3 

Tones, 1929 

5 80 to 8 42 

4 12 to G 1 

1 05 to 2 9G 

0 IS to 0 3 

Munk, 1929 

AVintcrnitz, 1009 

6 9 to 7 8 

4 4 to 5 

2 1 to 2 8 

0 39 to 0 G 

Pfeiffer, 1897 




0 31 to 0 75 

Lester, 1922 




0 25 to 0 4 

Gram, 1922 




0 38, 0 2 to 2 

Poster, 1924 




0 3j-1-5 


Ouotod bj Rowe 


±0 23 pel cent Chiia}^ and Demanche, howerei, stated that the lesults 
seemed by these two methods diffeied all the wav fiom 1 to 17 pei cent 
In a latei papei, Reisz admitted Schoiei s collections Souices of 
ei 1 01 due to changes in the albumin-globulin i atio ai e, howevei , gi eatly 
1 educed by Robeitson’s technic A comparison of his results with 
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lesults secuied by the direct method showed a vaiiation of ±0 2 pei cent 

m the albumin value and of ±0 15 pei cent m the globulin value 

Table 1, which embodies all the availalile data on the piotein contents 

of noimal serum, demonstrates that the values foi total piotein obtained 

b} dififeient investigatoi s aie fanly unifoim The albumin and globulin 

values, on the contiaiy, show maiked vaiiations, no doubt dependent 

on the dififeient salts used m the salting out piocess The same vaiiation 

was found by Geill m his leview (1927) 

Pcisonal Ohsei-vations — The lesults of a senes of combined analyses 

on the seiums of eight noimal males aie given m table 2 Blood was 

taken fiom one of the veins m the antecubital fossa ^^'lth one 

exception (F H case 5), none of the subjects had taken food foi at 

least twelve houis The blood was allowed to clot and the seium was 

used at once foi analysis 

✓ 

Table 2 — The Piotem<; of Nonual Scnim (Pcisoiial Obso-valton';) 


Total Protein, Albumin, Globulin, 

per Cent per Cent per Cent A G Ratio Non Non 

A ^ , : — » , , » , , « , protein protein 



Refrac 

Riel 

Refrac 

Kjel 

Refrac 

Riel 

Refrac 

Rje) 

Constit 

Nitro 

C i^o 

tometcr 

dalil 

tometcr 

dahl 

tometcr 

dalil 

tometcr 

dalil 

uents 

n 

1 

7 7S 

7 01 

4 SO 

4 20 

2 92 

3 31 

1 00 

1 27 

1 42 

37 0 

2 

7 40 

0 00 

0 81 

4 80 

1 65 

1 70 

3 30 

2 70 

1 02 

30 0 

j 

7 37 

0 01 

5 45 

018 

192 

1 -,j 

2 84 

2 09 

1 72 

oJ i 

4 

7 00 


4 74 


2 31 


2 00 


1 43 


A 

7 33 

7 04 

4 83 

4 08 

2 50 

2 80 

1 03 

1 00 

1 SO 

42 9* 

0 

713 

7 20 

5 10 

4 88 

2 03 

2 37 

2 50 

2 00 

1 00 

30 0 

7 

7 5S 

7 27 

0 03 

0 44 

1 00 

183 

3 59 

2 97 

1 40 

27 0 

s 

7 IS 

7 04 

4 89 

4 40 

2 29 

2 55 

214 

1 70 

100 

27 3 

AIa\ 

7 78 

7 04 

0 03 

0 44 

2 92 

O O'! 

o ol 

3 09 

2 00 

ISO 

42 9* 

Jim 

7 00 

0 Gj 

4 80 

4 20 

1 05 

1 73 

1 GO 

1 27 

140 

27 3 

Ai cr 

7 10 

7 17 

0 20 

4 82 

210 

2 34 

2 32 

219 

1 51 

331 


* After a me il 


The total piotein values as detei mined by the two methods weie 
lathei unifoim In six of the eight cases, the i etiactometiic value 
exceeded that found by the Kjeldahl method The diffeiences lange 
fioni — 0 12 to -j-O 81 Gm pei hundied cubic centimeteis The greatest 
vaiiations weie found in the albumin-globulin latios The maximum 
difteience here was 0 83 pei cent The aAi’eiage value of the non- 
pi otein constituents of the blood was also a little higher than that found 
by Tiantei and Rowe (1 5 as compaied with 1 1 and 1 3 of Tiantei and 
Rowe) 


THE PROTEINS OE SERUM \ND PLASMA IN RENAL DISEASES 

Ohseivations m the Litciatwc — ^The lepoited cases of changes in 
serum and plasma piotems in renal diseases have been aiianged in 
five groups, and the results are given m tables 3 to 5 The giouping is 
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often unceitcuii, since man) aiithois use the old teiminology but it is 
the best that can be done with the aiailahle data 

Gioup 1, Acute and Subacute Glomei ulonephritis (table 3) The 
lesults in this gioup weie faiily unifoim Seven of the ten investi- 
gatois lepoited a moderate reduction of albumin and of total protein 
with 1101 mal oi slightly inci eased globulin The albumin-globulin ratio 
was loweied and at times leveised In many cases theie appeared to be 
a con elation between the amount of edema and the lowering of the 
total serum piotem This was. howevei, by no means constant Similar 
obseivations weie lepoited b\ Geill in his leview (1927) 

Tablf 3 — The Piotciii^ of Set uni and Plasma in Acute and Subacute Gloniciulo- 

neflintif (fioni the Lifei aftii e) 



Total 

Protein, 

Inicstigator per Cent 

\Ibuinin, 
per Cent 

Globulin, 
per Cent 

A G 
Ratio 

Nonpro 
tcin Con 
stituents 

Pibnn, 
per Cent 

rrben, 190" 

i Slight 

reduction 






ReiS/!, 191 j 

Reduced ± 






Rowe, 1910 

5 2 to 

70 

3 1 to 
30 

2 1 to 

34 


1 5 to 

1 0 


I\ihn, 1920 

3 80 to 

7 90 

‘'02 to 

4 07 

2 24 to 

38 


Normal 


W eltmann 

and ^cuma^cr, 1921 





Increased 

1 alir and 

Swanson, 1920 4 i to 

84 

10 to 
52 

10 to 

30 

0 41 to 

2 


0 3 to 

1 ) 

Kollert and Starlmger, 1922 


Normal 



Increased 

Miller, Jlcintosh and v an Slj 1 e, 1927 

1 38 to 

2 98 

2 33 to 

2 82 

0 31 to 

1 00 



Schfl art 2 and Rolin, 1922 4 2 to 

7 13 






J Munb, 1929 Variable 

Reduced 

Increased Re\erscd 




El ben and Reisz found a noimal, oi at most, a shghtlv reduced total 
piotein and Kahn was unable to show an) appieciable vaiiation in the 
albumin, globulin or total piotem values In some of J Munk's cases 
theie w^eie total piotem values of 9 pei cent oi moie Reisz howevei 
pointed out that theie w^as a slight i eduction m seium piotem m cases 
that show^ed edema A consistent increase in fibrinogen has been 
lepoited but the number of analyses is too small to be of much value 
Gioup 2, Chionic Nephritis (o) Chionic nephritis with contraction 
(this includes both chionic glomei ulonephritis and hypei tensive con- 
tracted kidnei ) (table 4) In most instances, the values foi serum 
proteins weie noimal or but shghth alteied late in the disease Kahn 
found normal values m all his cases Edema tended to give the same 
pictuie as in acute and subacute nephritis, that is a low^ermg of the 
albumin and total piotem with an occasional mciease in the globulin 
On the wdrole, howevei the changes w^eie much less marked and the 
coil elation between edema and low'ei seium piotem much less evident 



340 


ARCHIVES 01 PAIHOLOGY 


than in acute nephiitis These obseivations aie in accoicl with those of 
Reisz, Ro^^e, Lindei Lunclsgaaicl and Van Sl)ke Stailingei and 
Winands, Fahi and Swanson, and Gedl Occasional exceptions can be 
found in table 4 

{h) Chionic j^ai ench\ matous neidiiitis This gioup includes what 
IS no\^ called lipoid nephiosis, both the pine and the mixed types (table 
5) These cases showed the gieatest cjuantitative changes in the 
seium pioteins AVith fen exceptions theie was a maiked leduc- 


Ta.pli 4 — riiL Piotcius of Still III and Plointa in C/iionic N^cplintis zviiJi 
Conliactwn (fiont the Liftiatui e) 


Total Protein, 

■Itbiiniin, 

Globulin, 


Pibrin, 

Im estimator per Cent 

Bleibtreu, 1893 G to S I 

I mibeek and Piek, lb9l 

Limbeck and Pick, lS9t 7 OS to S 11 

Lrbcn, 1905 ^onnal 

Reisz, 1913 Reduced -1- 

per Cent 

per Cent 

A G Ratio 

Normal 

per Cent 

Epstein, 1914 7 09 to 7 51 

2 ai to 4 9S 

2 5 , to 4 77 

0 48 to 1 9 


Epstein, 1917 0 70 

Rtisz, 1914 C ()5 to S 72 

4 )1 

2 39 

1 8 


Rone, 1917 3 6 to 5 1 

1 9 to 3 9 

1 1 to 2 0 

Xo reccrsal 


Rone 1917 >oriii i) 

5 S to 7 9 

1 3 to C 0 

1 9 to 2 G 

Slight reduc 
tion 


Rone, 1917 0 1 to 7 9 

1 0 to G 1 

1 S to 2 5 

Slight reduc 
tion 


Rahn, 1920 0 52 to s 07 

Linder, Lundsfr lard ind 

, 88 to 4 89 

2 G2 to 3 78 

Normal 


lan Sljke, 1924 Roniial 

Weltmann and Rcuimjor, 

1925 

Rigler and R5Pins, 1924 0 0 to S 0 

Von Parkas, 1925 

Von Parkas, 1925 

Ronnal 

3 5 to 5 0 

Xorinal 

2 0 to 3 0 
Increased 
Rormal 

Normal 

1 8 to 2 0 

2 0 to 2 9 

Increased 

lahr and Snanson, i92o 4 9 to 7 7 

Kollert and Starlinger, 1922 

Hiller, Heintosh and i an 

1 8 to 5 1 

2 3 to 1 5 
Normal 

0 5 to 2 0 

0 3 to 1 3 
High normal 

Slyk(, 1927 

1 77 to 3 48 

1 G4 to 3 G4 

0 C2 to 1 34 


Starlingcr and Winands, 4 82 to S 4S 
192S 

15 to 4 03 

1 05 to 5 56 

Lonered, 
roc ersed 

Increased 

Starlingcr, 1928 1 82 to S 48 

15 to 1 O'’ 

1 05 to 5 50 

Lon ered, 
re\ cised 

Increased 

Jones, 1929 0 81 to 8 09 

3 81 to 5 50 

1 54 to 3 18 

1 42 to 3 57 

0 29 to 0 32 


tion in total piotein One of the cases lepoited by Fahi and Swanson 
showed a total piotein ot 3 4 Gm pei hundred cubic centinieteis A 
similai deciease i\as found in the albumin fraction The lowest 
albumin value (0 63 Gm pei bundled cubic centimeteis) was reported 
by Lmdei, Lundsgaaid and A'^an Shke in one of then cases of true 
nephiosis In geneial the globulin fi action in the cases showed a 
pronounced inciease, and the albumin-globulin latio vas always gieatly 
loMeied and usualh leveised In most of the cases, edema was iDresent 
at some time oi other, and in a geneial wai theie was a i elation between 
the MSible edema and the lowei concentration of piotein 

Several exceptions to the foiegomg observations aie encoiinteied 
Erben found the total seium piotein within noimal limits, but theie 
lias a distinct lowei mg and at times a leversal, of the albumin-globulin 
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latio Kahn found no change in any of the piotein fi actions Salvesen's 
case showed high serum protein (8 97 and 10 73 pei cent) maiked 
1 eduction in albumin (169 and 2 56 per cent), and sti iking increase 
m globulin (fiom 7 1 to 8 82 pei cent) This patient nevei had edema 


Table 5 — The P>otems of Semin and Plasma in CIvonic Pai enchymatons 
Nephutis {Lipoid NepJuosts, Both the Pine and the Mi\ed 
Types {Fioin the Liteiatuie) 


Total Protein, 

Albumin, 

Globulin, 


Tibrin, 

Investigator 

per Cent 

per Cent 

per Cent 

A G Ratio 

per Cent 

rrben, 1905 

7 81 to 7 89* 

1 92 to 4 70 

3 00 to 5 89 

0 3 to 1 5 


Lpstem, 1912 

Reduced 

Reduced 

95% Increased 

Reverse 


rpstein, 1917 

3 92 

0 46 

3 40 

013 


Epstein 1922 

3 92S 

0 446 

3 420 

0 13 


Volhard, 191S 

Decreased 





Kahn, 1920 

G 40 to 7 S') 

4 10 to 4 32 

2 24 to 3 20 

Normal 


Vandbrfy, 1921 

Decreased 





Kollert and Starhnger, 1922 
Eahinonitch and Child“, 

5 01 to 0 85* 

Decreased 

Increased 

Lon ered 

0 8 to 1 0 

1923 

*5 G to 7 S 

13 to 2 88 

2 0 to 2 98 

Re\ cr®c 


Kollert, 1923 

Kinder, Lundsgaard and 

Decreased 



I on cred 

Increased 

van Slvke, 1924 

Linder, Lundsgaard and 

3 55 to 7 82 

10 to 4 S 

15 to 3 70 

0 0 to 2 0 


a an Sljke, 1924 

Weltmnnn and Kcumajcr, 

y G to 7 VG 

0 63 to 4 82 

2 24 to 3 47 

0 20 to 1 04 


1925 

Rigler and Repin®, 1924 

0 1 to 7 22 

2 19 to 3 08 

„ 39 to 5 O'* 

0 4 to 0 9 

Increased 

eon Parkas, 1925 



Increased 

0 8 to 1 2 


Risch, 1922 

Munk, 1925 


Low 

Increased 



Kaufmann, 1925 

3 48 to 0 1 

1 29 to 3 48 

1 44 to 3 61 

0 35 to 2 1 


Govaerts, 1926 

Brunetti and Elek, 1925 




Lov 

Increased 

Pahr and Seeanson, 1920 
Murpliy and 55 arfleld, 1920 

3 1 to 5 0 

1 8 to 2 8 

1 4 to 3 3 

0 5 to 2 0 

Rei er®ed 

0 2 to 0 7 

Khmesch and 55 eltimnn. 






1927 





Normal 

Kollert and Starhnger, 1922 



Normal 


Increased 

Llevyn, 1920 

Reduced 

Reduced 

Increased 



5Iason, 1920 

Hiller, McIntosh and e an 

3 48 to 7 39 

Reduced 

5’'ariable 

Rc\ ersed ± 


Slyke, 1927 


1 02 to 2 4 

2 04 to 3 37 

0 34 to 1 18 


Salvcsen 1927 

8 97 to 10 73 

1 09 to 2 50 

71 to 8 82 

0 23 to 0 29 

0 52t 

Banniek and Keith, 192S 
Schultz, Seeanson and Zeig 

3 9 to 0 2 





lor, 1928 

3 01 to 5 42 

0 98 to 3 22 

0 03 to 3 25 

Lou ered and 






reversed 


Rachmileeeitz, 1929 

j "58 to G 

2 91 to 3 7 

2 3 to 2 97 

0 9 to 1 0 


Eleejn, 1930 

Reduced 

Reduced 

Increased 



Geill, 1928 

Reduced 

Reduced 

Normal 




* Refractometer 
+ Ihis ease showed no edema 


Gioup 3, Amyloid Disease of the Kidne) The nunibei of seium 
piotem analyses lecoided foi this type of lenal disease is too small to 
be conclusive The few analyses that have been made indicate that the 
total piotem and the albumin m these cases weie reduced, and that the 
globulin was model ately inci eased (Reisz, Riglei and Rypins , Kisch, 
Silvei and Lindbloom , Eh^^n) 

Gioup 4, Hypertensive Conti acted Kidney In piactically all 
instances, the seium piotem values weie within noimal limits (Liiidei, 
Lundsgaaid and \'^an Slvke) Von Faikas lepoited a slight inciease in 
{’lobulin In none of the cases was theie edema 
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Gioup 5, Renal Disease with Uremia Cases of lenal disease nith 
niemia, but without edema, showed noimal seium inoteins The uiemia, 
I)} itself, pioduced no alteiation in the albumm-globuhn fi actions 
(Reis/, Rowe, Kolleit and Staihngei) 

Summai} A leview of the liteiatuie on the quantitatne alteiations 
in seium and plasma pioteins in lenal disease shows that the most 
sti iking changes weie found in cases of chionic paiench}matous 
nephiitis (hpoid nephiosis of the puic and mixed types) Heic theie 
was a maiked i eduction in the albumin and total piotein ^Mth a high 
noimal oi a gieatly inci eased globulin and a high peicentage ot 
level sals m the albumm-globuhn latio The same senes ot changes, 
although less maiked, weie obseived in acute and suliacute glomeiulo- 
nephiitis In chionic glomeiulonephiitis with conti action noimal seium 
piotem values weie fiecpientl}'^ found, and alteiations, \\hcn the^ veie 
encounteied, nevei reached the magnitude of those in lipoid nephiosis 
The fibiin values weie usually inci eased, but. aside fiom the suggestion 
of Kolleit, no paiticulai attention was evei called to this fact He 
associated edema with high fibiin values This will be discussed latei 

Posoual Obscivafioiis — Thiity-six cases of lenal disease ha^e been 
studied These aie classified as follows 

1 A.cutc glomerulonephritis, thirteen cases 

2 Subacute glomerulonephritis, no cases 

3 Chionic glomerulonephritis, twelve cases 

(a) Chronic glomerulonephritis with contraction with nitrogen letention 

(b) Chronic glomerulonephritis with contraction without nitrogen reten- 

tion 

(c) Lipoicl nephrosis, pine and mixed ppes, one case 

4 Amyloid kidnej', tw'o cases 

5 Hjpertensne kidnev (primaij contracted kidnc\ ) seven cases 

6 Mercuric chloride nephrosis, one case 

Giotip ], Acute Glomeiulonephiitis Seventeen anahses weie made 
m thiiteen cases (table 6) With two exceptions (cases 5 and 6), the 
total piotein values w^eie low^eied The albumin was geneially below 
noimal, falling as low^ as 1 07 pei cent, wdiile the globulin show^ed a 
tendenc}'^ to i ise, at one time going to 4 42 per cent The albumm- 
globuhn latio was fiequently leveised (nine leveisals m seventeen 
analyses) Noimal latios weie, how'evei, found in cases 2 and 3 Theie 
w'as a unifoim tendency foi the nonprotein constituents (detei mined b^ 
the icf lactometer, the technic of Robeitson being follow^ed) to use the 
highest value obseived being 2 3 pei cent (noimal 1 5 pei cent) 

A low total seium piotem and a ie\eisal of the albumm-globuhn 
latio did not always go togethei At times the total j^iotem was i educed 
wdiile the albumm-globuhn latio lemamed wuthin noimal limits (case 2) 
Conveisely, the total piotem in one case (case 5) was noimal while 
the albumm-globuhn latio w'as leveised 
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Gioiip 2, Chionic Glomeutlonephi itis The cases of chionic 
glomeiulonephutis aie aiianged m thiee gioups (table 7) (a) those 

with definite nitiogen letention {b) those without nitiogen retention, 
and (c) one case of puie hpoid nephiosis 

In the cases of chionic glomeiulonephutis with letention, the total 
piotein was model ately i educed, the albumin was loweied, and the 
globulin was inci eased Seveial exti ernes aie listed in the table In 
case 19, the total piotein was 3 44 pei cent, the albumin, 0 74 pei cent, 
and the globulin, 4 46 pei cent, on a second analysis In case 21 the total 
piotein leturned to noimal while the patient was improving 

The albumin-globulin latio was loweied m all cases and reveised 
in SIX of the thiiteen analyses The nonpiotein constituents (as 
detei mined by the lefiactometei ) were slightly inci eased 

The two cases of chionic glomeiulonephutis without letention 
showed essentially the same changes as those with letention In one 
anal 3 '^sis, howevei, the albumin-globulin latio leached a high noimal 
value (case 24) In all detei minations, the nonpiotein constituents 
(lef lactometer) fell a little below normal 

The case of hpoid nephiosis shoived at times a maiked i eduction 
in the total pi otem and in albumin and a pi onounced mci ease in globulin 
The albumin-globulin latio was consistently levcised This pictuie is, 
howevei, piactically the same as that in case 19 (chionic glomeiulo- 
nephiitis wutli letention) 

The development of uienna in no wav alteied the serum pioteins 
The nonpiotein constituents w^eie, howevei, inci eased 

The unusually high nonprotein nitiogen value (173 mg pei bundled 
cubic centimeteis) lecoided in the second anal} sis in case 19 lequiies 
some explanation This w^as detei mined on postmoitem blood and as 
Ikeda and Jacoby have shown, the nonpiotein nitiogen, especially the 
uiea nitiogen uses lapidly aftei death 

Gioup 3, Amyloid Kidneys (table 8) The changes m the serum 
pioteins in the two cases of advanced lenal amyloidosis aie lecoided 
in table 8 Both patients died in uiemia No conclusions can be diawui 
tiom so small a numbei of cases, but the unusually low total piotein 
(2 16 pei cent) and albumin (0 2 pei cent) values aie to be noted 
Theie w^as an associated massive edema The analysis of the edema 
fluid is included in table 8 

Gioup 4, Hypei tensive Kidney With Renal Insufficienc} (table 9) 
In SIX of seven cases of Inpeitensne lenal disease with uiemia the 
seium pioteins weie noimal except toi an occasional slight reduction 
ot the albumin and total piotein In case 31, howecei theie was a 
model ate i eduction of total pioteins and albumin, with a leversal of 
the albumin-globulin latio There was also an unusual use m the non- 
piotein Aalue (4 62 pei cent) In this case there w'as a slight edema 
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but this was no moie pionounced than that found in cases with noimal 
pi otein 

Gioup 5, Meicunc Chloiide Nephiosis (table 10) The single case of 
bichloiide nephiosis included in this series showed a slight diop in 
albumin and total pi otein, with some increase in globulin The albumin- 
globulin latio was somewhat lowered, but not leveised Edema was 
nevei obseived, and the amount of pi otein lost in the uiine was not 
gi eat 

Summaiy In geneial, the same senes of changes m the seium 
pioteins weie found in acute and chronic glomerulonephritis hpoid 
nephiosis, amyloid disease of the kidney and meicunc chlonde nephiosis 
The usual pictuie was a lowering of total protein and of albumin and an 
inciease in globulin, with a loweied and at times leveised albumin- 
globulin latio The occasional exceptions have been pointed out 


Table 10 — Semin Piotciw; in Mriciinc Chlonde Nephio'ns (Pcmonal 

Ob^civatwns) 



Tot'll 




Non 

Urea 



Protein 

Hbuinin, 

Globulin, 


protein 

Nitrogen 



per 

pei 

per 


Constit 

2Mg pel 

Vlbuini 

C'tse 

Cent 

Cent 

Cent 

Ratio 

uents 

Edema 100 Cc 

nunn 

fSoium 

0 11 

3 40 

2 05 

1 3 

2 07 

— 140 

+ 

30 •( 








IDrlnt 

0 117 

010 

0 017 

')£> 

1 88 




* Detciiumecl bv lefmetomoti’r 


In the cases of hypertensive kidney with renal insufficiency, 
piactically noimal seium proteins weie found except in one case in 
which the total pi otein was model ateh deci eased and the albumin- 
globulin ratio leveised 

The nonpi otein constituents fiefractometer) weie increased in all 
the types of lenal disease consideied, except in chionic glomeiulo- 
nephiitis without letention The highest values weie found in the cases 
of hypertensive kidney with lenal insufficiency 

The fibimogen values were always slightly inci eased 

THE PROTEINS OF SERUM AND PLASMA IN OTHER DISEASES 

Lohai Pneumonia — Observations Recorded in Liteiature In cases 
lepoited in the hteiatuie (table 11), the serum and plasma protein 
showed definite changes The total pi otein w’^as geneially low^eied, only 
an occasional noimal value being lecorded The albumin show^ed a 
consistent i eduction, wdiile the globulin and fibimogen weie usually 
inci eased The albumin-globulin latio w'as lowered, and leveisals w^eie 
1 1 equently i ecoi dec! 

Peisonal Obseivations Nineteen analyses in thiiteeii cases of lobar 
pneumonia aie showm m table 12 With one exception, the total serum 


T^Bn 11 — The Piotcins of Scittm and Plawia in Lobai Pnenmoma (fioin the 

Ltfeiaiutc) 



Total 




Xonprotein 


Protein, 

Albumin, 

Albumin, 


Fibrin, 

Constit 

Im estigator 

per Cent 

per Cent 

per Cent 

A G Ratio 

per Cent 

uents 

■vou Taksch, ISO" 

7 25 to 11 03 




Increased 


Limbeck and Pick, 1893 
Limbeck and Pick, iSSt 

5 05 to 0 39 

o -to 
o io 

1 55 




Pfeifler, 1897 

Epstein, 1312 

Lon ercd 

Lon erod 

Increased 

Lon rejersed 

OSS 


Reisz, 1913 

Lowered 






Reisz, 1914 

Schoch,* 191C 

5 09 to 0 89 


Increased 




Alja Viglezio,t 18 SS 


3 0 to 3 5 

3 0 to 4 8 




Ron e, 1910 

Lester, 1922 

52 

37 

2 5 

Lowered 

0 73 to 1 45 

1 4 

Gram, 1922 

Robert and Starlinger, 





Increased 


1922 

Lowered 

Lowered 

Increased 

Lon ercd 



Schindera, 1924 



Increased 


Increased 


Foster, 1924 





Incre ised 


Kollert, 1924 

Lon erecl 

J owercd 

Inercn‘-td 


Increased 


Bcnedotti, 1924 

M eltmann and Rcu 





Increased 


major, 1925 

McLester, Daa idson and 





Increased 


Pr izior, 1925 





Increased 


I cnin, 1927 

Rlimeseb and M elt 



Increased 




mann, 1927 

Grill 1927 

Lon ercd 

Lowered 

Increased 


Increased 


Stahlbcrg, 1028 

Rormal, 

Ion ercd 






Starlinger and Wi 







nands, 1928 

Rorm il 

Ion ercd 

l/on ercd 

Increased 

Rcj er‘=cd 

Iricrea«ed 


Berggrun ' 



Increased 


Increased 


Halliburton “ 



Increased 


Increased 


Starlinger, 1928 

Lorbini, 1928 



Incroaeod 

Lon 

Inert ised 


J Hunk, 1921 

Lon on d 

Lowered 

Increased 

Low rcj cr'-cd 




* Quoted bj Sturlin{,er and U inaiids 
t Quoted bj rtoivo 


Table 12 — The Piotetns of Seitim in Lobai Pneumonia (Peisona! Obseivafwns) 



Total 
Protein, 
per Cent 

^ — 

Albumin, 

per 

Cint 

Globulin, 

per 

Cent 

AG 

Ratio 

A 

Till 



Refrac 


Refrac 


Refrac 


t 

Refrac 


X llj 

rin, 




tome 

Rjcl 

tome 

Rjel 

tome 

Riel 

tome 

Riel 

per 

Albumi 


C i=e 

ter 

dahl 

ter 

dahl 

ter 

dahl 

ter 

dahl 

Cent 

nun a 

Comment 

1 

4 03 

5 08 

1 03 

1 49 

3 no 

3 59 

028 

0 41 


Trace 

Just before crisis 


j"! 

5 40 

1 ,8 

1 7, 

3 93 

3 07 

0 35 

0 47 


— 

12 daj = after crisi« 


5 90 

5 28 

2 89 

1 ss 

3 07 

" ao 

0 94 

0 55 


— 

17dajs after crisis 


0 IS 

7 0S 

2 52 

2 33 

3 00 

4 53 

008 

0 55 


— 

25 dajs after crisis 

o 

5 43 

5 90 

1 04 

1 79 

3 79 

4 17 

0 43 

0 47 


Trace 

lust before crisis 


0 28 

0 21 

1 83 

2 51 

4 43 

3 70 

0 42 

0 08 



S clai s after crisis 


0 50 

0 45 

2 48 

2 OS 

1 02 

3 77 

0 01 

0 71 


Trace 

lust before crisis 


— 

0 70 

— 

3 52 

— 

3 IS 


1 1 


— 

S dajs after crisis 

4 

713 

7 30 

3 21 

rt oo 

J J 

3 92 

4 03 

0S2 

0 82 


-1 

lust after the crisis 

5 

5 24 


2 88 


2 30 


1 22 



Irace 

4 dajs after crisis 

0 

5 11 


2 01 




0 04 





2 dac s before crisis 


5 05 


2 90 


2 75 


1 05 



— 

8 dai s after crisis 

7 

5 52 


2 08 


3 44 


0 00 




Before crisis 

8 

0 0 

5 74 

3 SI 

„os 

2 22 

2 00 

1 7 

1 S 

0 999 


3 dais after crisis 

9 

0 24 

5 73 

2 72 

219 

3 5" 

3 54 

0 77 

0 00 


Trace 

Paring crisis 

10 

4 90 


1 09 


2 97 


0 07 



Trace 

During tiisis 

11 

5 05 


3 38 


2 27 


1 5 



Trace 

5 daj s htfore crisis 

12 

5 50 

4 45 

2 39 

1 31 

2 97 

314 

0 87 

0 41 


Trace 

2 daj s before crisis 

13 

0 01 

5 02 

3 15 

1 90 

2 SO 

3 12 

1 1 

00 


T race 

2 daj s before crisis 

Alnx 

7 1 

7 "0 

" 81 

3 52 

4 43 

4 55 

1 5 

1 1 




Aim 

4 0" 

4 45 

1 03 

1 31 

2 22 

2 00 

028 

0 41 




-\j er 

5 74 

5SS 

2 47 

2 35 

3 28 

3 53 

0 81 

0 70 








Table 13 — Changes in Scium and Phsma Pioteins in Infections and Infectious 

Diseases (jiom the Liteiatiu e) 



Total 

Protein, 

Albumin, 

Globulin, 

A.G 

Pibrin, 


Investigator 

per Cent 

per Cent 

per Cent 

Ratio 

per Cent 

Disease 

Bleibtreu, 1893 

5 6 to 7 7 





Pulmonary 






tuberculosis 

X/iiubeck and PicL, 

9 17 to 9 05 





Lmpj ema 

1894 

von Jal sell, 1893 

8 25 to 9 3 





Tv phus 

■\ on Taksch, 1893 

8 27 





Puerperal 







sepsis 

von Jakscli, 1893 

9 28 





Rheumatic 






arthritis 

Pfeiffer, 1897 





0 31 to 0 75 

Scarlet fever 

Pfeiffer, 1897 





0 17 to 0 43 Typhus 

Pfeiffer, 1897 





0 47 to 0 75 Erj sipelas 

Pfeiffer, 1897 





0 62 

Puerperal 







sepsis 

Pfeiffer, 1897 





0 50 to 0 88 

Acute poly- 






arthritis 

IVinternitz, 1908 

4 79 to 7 21 

2 93 to 4 11 

1 SO to 2 03 


0 33 to 0 49 

Syphilis 

Oppenbeimer and 

Lonered 





Scarlet fever 

Keisz, 1909 







Rcisz, 191 1 

I onered 





Septicemia, 






arthritis 

Reisz, 1914 

Schoch,* 1910 

7 75 


Dccreaccd 



Sepsis 
■Icute poly 






arthritis 

Rowe, 1916 

0 4 toss 

3 7 to S 7 

2 7 to 3 4 



Endocarditis 

Roue, 1910 

7 > 

5 4 

1 9 



Tjphoid 

Rowe, 1916 

7 5 

5 

23 



Sv philis 

Alder, 1920 



Increased, 

decreased 



Tuberculosis 

Priseh, 1921 





Increased 

Tuberculosis 

Lester, 1922 





Increaoed 

Septicemia 

Lester, 1922 





Increased 

Tuberculosis 

Gram, 1922 





Increased 

■Vll infeetions 

Eusznyak, Barat 



Increased 


Increased 

All acute 

and Kurtby, 1924 






infections 

Sohindera, 1924 


Decreased 

Increased 


Increased 

All acute 
infections 

Bcnedetti, 1024 





Increased 

All acute 







infections 

Weltmann and Neu 





Increased 

All acute 

majer, 1925 






infections 

AIoLester, Davidson 





Increased 

All acute 

and Prazier, 1925 






infections 

Starlmger, 1923 


Decreased 

Increased 



Sv philis 

Lewin, 1927 



Increased 



All acute 
infections 

Ivlimesch and 11 elt 





Increased 

All acute 

mann, 1927 






infections 

Geill, 1927 

Variable 

Decreased 

Increased 



All acute 







infections 

IVut 

8 0 to 9 4 

Little change 

Increased 

Low ered 


Sj philis 

Wut 

6 8 to 10 3 

Decreased 

Increased 

Reversed 


Kala azar 

Kaptej n, 1928 




Low rer ersed 


Active 






tuberculosis 

Starlmger and H i 

Low ered 

Lowered 

Increased 

Low reversed 

Increased 

All acute 

nands, 1928 






infections 

Berggrun * 



Increased 


Increased 

Tuberculosis , 
polj arthritis 

Halliburton * 



Increased 


Increased 

Poly 







arthritis 

Starlmger, 1928 



Increased 


Increased 

All acute 






infections 

Lloyd and Paul, 

7 9 to 10 17 

Decreased 

4 1 to 6 5 

Low rev ersed 


Kala azar 

1928 





Corbmi, 1928 




Low 


Tuberculosis 






influenza 

J Munk, 1929 

Normal, 

Decreased 

Increased 

Low reversed 


AU acute 


lowered 





infections 

J Munk 1929 

Increased 

Slight 

decrease 

Increased 

Rev ersed 


Tuberculosis 

Jones, 1929 

7 54 to 8 71 

4 07 to 4 SO 

2 27 to 3 99 


0 41 to 0 79 

Tuberculosis, 







infections 


* Quoted bv St!irlinf,er and Winands 
t Quoted bj Gcdl 
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protein was moderately lowered, 4 96 pei cent being the lowest Aalue 
obseived Theie was a moie sti iking reduction in the albumin, while 
the globulin showed a decided mciease Reveisal of the albumin- 
globulin ratio was encounteied in thirteen of the nineteen analyses It 
was always piesent just before and dining the ciisis Following 4he 
ciisis, the total protein values lapidly increased, but the albumin and 
globulin values weie much slowei in leturmng to then normal levels 
One case (1) obsen^ed for neaily one month aftei the crisis still showed 
a leversal of the albumin-globulin ratio This may be partially explained 
by the fact that the patient showed a delayed lesolution 

Table 14 — Samn Proteins m Acute Infections (Pcisonal Obseivations) 


Total 

Protein, Albumin, Globulin, A G 

per Cent per Cent per Cent Ratio 


Refrac 
Infec tome 
Case tion ter 

Kiel 

dahl 

Refrac 

tome 

ter 

Kiel 

dahl 

Refrac 

tome 

ter 

1 Acute 5 SO 
rheumatic 
fever 

5 52 

2 75 

200 

3 05 

2 Pleurisy 5 59 
•with 
effusion 

5 01 

290 

2 80 

2 63 

3 Chronic 7 41 
salpingitis 


4 53 


2 86 

4 Tvphoid 5 18 
fever 

3 40 

2 40 

2 28 

2 72 

5 Typhoid 6 07 
fever 


3 07 


3 00 

6 ilassive 0 61 
collapse of 
the lung 

5 33 

3 87 

2 02 

2 74 

JIa's.imum 7 41 

Minimum 5 18 

Average 6 21 

5 61 

4 33 

5 47 

4 43 

2 40 

3 34 

2 80 
228 

2 00 

3 05 

2 03 
417 




Kiel 

dahl 

i 

Refrac 

tome 

ter 

Kiel 

dahl 

Albumi 

nuria 

Comment 

2 86 

00 

0 93 

+ 

Temp 102 103 P 

2 75 

1 1 

1 0+ 

+ 

Temp 103 r 


1 39 


— 

Temp 102 104 P 

312 

0 06 

0 73 

+++++ 

Pyelonephritis 


1 2 


— 

Temp 104 r 

2 71 

1 4 

0 97 

— 

Temp 104 r 

3il2 

2 71 

2 91 

1 50 

0 00 

1 14 

1 0 

0 73 

0 90 




The uiinaiy changes weie generally insignificant Most of the cases 
showed but a trace of albumin, oi at most a -j- result just before and 
during the ciisis, which disappeaied immediately aftei ward Case 4 
was unusual m many ways There were a heavy and peisistent albumin- 
uria, some casts and white blood cells and an occasional red blood cell 
All this peisisted for some time aftei the crisis, but finally subsided 
The total serum piotem was normal, but the albumin-globulin latio was 
leversed No doubt, the kidney was severely damaged 

Othei Infections and Infectious Diseases — Observations Recorded 
in the Liteiature In a miscellaneous gioup of cases of acute infections 
and infectious diseases collected from the liteiature (table 13), the 
values for total serum protein showed considerable variation In some 
cases they were noimal, in others moderately reduced, while in still 
others they showed an increase The albumin values showed practically 
the same vanations The globulin and fibrinogen values on the other 
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hand, ^\ele consistently elevated Albumm-globulin latios weie loweied 
and at times reversed 

Kala-azar (cases reported by Wu and Lloyd and Paul) showed 
exceptionally high total serum protein and globulin The albumin was 
normal oi moderately reduced, while the albumin-globulin ratio was 
low and leversed Lloyd and Paul added that such serums had a highei 
hydrogen ion concentration and a lower iso-electnc point than normal 

Peisonal Observations In the miscellaneous group of acute infec- 
tions (table 14), the seiuni protein changes were m general the same 


Table 15 — The Piotcins of Seiuiii and Plasma m Heart Disease, With and With- 
out Edema (from the Liter atm e) 



Total 

Protein, 

Albumin, 

Investigator 

per Cent 

per Cent 

Von JaLsch, 1863 

963 


Reisz, 1913 

Normal 


Eeisz, 1913 

Lowered 


Rove, 1917 

0 9 to 7 3 

4 6 to 5 0 

Rove, 1917 

6 0 to 1 3 

3 4 to 4 7 

Kahn, 1920 

6 69 to 7 17 

3 93 to 4 16 

Xester, 1923 

Gram, 1922 

Weltmann and Non 
mai er, 1925 
Weltmann and Xeu 
mayor, 1925 
McLester, Davidson 
and Prazier, 1925 
Adler and Strausz, 
1925 

Rahr and Swanson, 
1928 

5 7 to 7 4 

2 5 to 4 2 

Govaerts, 1926 

Von Rarkas, 1926 


Normal 

Von Rarkas, 1926 
Klimesch and Welt 
mann, 1927 

Geill, 1927 

Lowered 

Lowered 

Von Rarkas, 1928 

Normal 

Normal 

Von Rarkas, 1928 

5 10 to 5 76 

2 46 to 3 52 

Starhnger and AYi 

Normal, 

Lowered, 

nands, 1928 

lowered 

normal 

Jones, 1929 

6 48 

2 86 


Globulin, 

AG 

Ribrin, 


per Cent 

Ratio 

per Cent Edema 





2 7 to 1 9 



— 

1 9 to 3 2 



•f 

2 74 to 3 01 


Slight increase 




Normal 




Normal 

— 



Increased 

+ 



Increased 


Decreased 




2 3 to 3 2 

0 8 to 1 3 
Lovered 0 36 

0 2 to 0 3 

4 * 

Normal 

Normal 



Increased 

Lov ered 

Slight increase 

4- 

Increased 




Normal 

Normal 

Normal 

— 

1 92 to 2 22 

Lowered 

0 32 to 0 58 

4 - 

Increased, 

Lowered, 

Normal, 

H- 

normal 

reversed 

increased 


2 59 


0 27 



as in lobai pneumonia, but less maiked With a single exception, the 
total protein was reduced, the albumin lowered and the globulin 
increased The albumin-globulin ratio was consistently loweied and 
leversed twice (cases 1 and 4) The serum proteins were determined 
at the height of the infection The urine showed no albumin or only a 
tiace, except in case 4, in which there was a severe pyelonephritis The 
blood urea nitrogen ranged from 153 5 to 207 6 mg per bundled cubic 
centimeters 

Heart Disease, With and Without Edema — Observations Recorded 
in the Literature A survey of the liteiature (table 15) on heait dis- 
ease both with and without edema shows that the changes in the values 
for the total serum protein, albumin and globulin were seldom marked 
Rarely did these alterations reach the magnitude commonly encounteied 
m some types of renal disease (Reisz, Rowe, Stailmger and Wmands). 



Table 16 — Seium Pioteius ui Cardiac Decompensation zvith Edema (Peisonal Obscivatwns) 
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Cases without edema, ascites oi hydiothoiax geiieially showed 
noimal values throughout The presence of edema tended to pioduce 
a slight loweiing in the albumin and total piotein and at times a slight 
increase in globulin (Rowe, Starhnger and Winands) Moie maiked 
changes were found in the cases of Fain and Swanson, Govaerts. and 
von Faikas These authors lepoited leversals of the albumm- 
globuhn ratio 

Von Faikas gave the impiession that theie is a diiect i elatioiiship 
between low albumin, low total protein, inci eased globulin and edema 
No such con elation exists in some of the cases lepoited by Kahn, Fain 
and Swanson, Stailingei and Winands, and von Jaksch These authois 
fiequently encounteied normal and iiici eased values m the piesence of 
maiked edema Geill in his review (1927) concluded that theie might 
be a slight increase m globulin m cases ot decompensated heait, legard- 
less of the presence or absence of edema 

The fibimogen values weie geneially noimal Occasionally they 
showed a slight increase 

Personal Observations In the six cases of caidiac decompensation 
with edema (table 16), the total serum piotein showed a model ate 
1 eduction, never, however, falling below 5 11 per cent (lefiactometei ) 
or 4 83 per cent (Kjeldahl) Foui of the six cases displayed low 
albumin on one occasion as low as 1 28 pei cent (case 1) The globulin, 
with one exception (case 6), was inodeiately increased Reveisals of 
the albumin-globulin ratio weie found m three ot the six cases 

No constant relationship could be established between low seium 
piotein, leveisal of the albumin-globulin ratio and edema The hist 
live of the six cases had piactically the same degiee of edema (4-]-), 
yet, as the table shows the seium protein and the albiiinm-globulm 
latios showed no similarity Case 6, which showed the least edema 
(-p), displayed the lowest total piotein (4 83 pei cent) and an albumin- 
globulin latio of 3 2 

Renal function was fan and consistent with the degree of caidiac 
decompensation and congestion The mines as a lule nevei showed 
moie than an inconstant tiace of albumin In case 6 the mine at one 
time showed a value of 1-j- 

The total nonprotem values (refiactoinetei ) w^eie slightl)" below 
noimal 

Piegiiancv oud Eclampsia — In the literatme there is no agreement 
as to the level of the plasma proteins m noimal piegnanci^ with edema 
and albuinmmia (eclampsia and pieeclampsia) 

Peisonal Obseivations In the five cases of piceclaniptic toxemia, 
the seium protein values weie all wnthm noimal limits (table 17) 
Several of the cases show'ed a slight deci ease m total sei inn protein and 
m the albuinm-globulm latio Edema and albuminuria pioduced no 
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direct change m the seium piotein The kidney vias not severely 
damaged m any instance, and all the patients made a complete recover}^ 
The nonpiotein values (lef lactometer) weie normal throughout 
MahmtuHon and Starvation zvifJi Edema — Observations Recorded 
m the Literatuie From a leview of the liteiatuie, as well as from his 
original woik, Mavei concluded that staivation edemas are due to a 


T \BLE 17 — The Piotcins of Seinm and Plasma in Pregnancy with Eclampsia 

(Peisonal Obseivaiions) 
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AG 
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Albumi 

Case 

Cent 

Cent 

Cent 

Ratio 

uents 

100 Ce 

100 Cc 

Pressure 

Ldema 

norm 

1 (preeclampsia) 

C49 

4 23 

2 2G 

1 87 

173 

37 G 

9G5 

lGO/100 

++ 

+++ 

O 

G7C 

4 50 

2 26 

199 







2 (preeclampsia) 

7 (io 

4 OJ 

2 72 

181 

1 45 

3 92 

10 

15S/112 

— 

J--p 

J hirecclampsia) 

G7S 

4 01 

187 

2G2 

1 19 

? 

17 7 

140/ 90 



4 (preeclampsia) 

7 73 

4 32 

3 41 

12C 

1 5 

28 

12 1 

154/116 

++ 

— 

d (preeclampsia) 

G77 

5 37 

1 40 

3 83 

2 

39 

10 

158/112 
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Jlaximum 

7 73 

4 91 

3 41 

3 83 

2 

39 2 

9 65 
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1 40 

1 26 

145 

28 

17 7 




eragc 

^ (*(J 

4 71 
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1 57 
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T4BLE 18 

— The Ptoicins of Seiitni 

and Plasma in 

Deficiency and Dietary Edemas 







(Pctsonal Obseivations) 
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Comment 

1 

3 36 

419 

0 66 

0 76 

2 70 

3 43 

019 

0 22 

4 25 


++++ 

Dietarj dcficienej 


3 32 


1 01 


2 31 


0 43 


1 40 


+ 9- + + 

Post mortem 

2 

6 23 

G62 

4 00 

4 25 

2 23 

2 37 

1 79 

1 79 

184 


+ + 

No apparent cause 

3 


6 38 


3 81 


2 57 


1 48 


34 5 

+ + 

Dietan deflciencj 

4 

4 22 

4 08 

2 04 

1 04 

1 58 

2 14 

1 67 

0 90 

1 45 


+ + + 

Starvation 


diet low in piotein and high m salt and watei Geill and Jansen found 
the serum protein greatly reduced m both malnutiition and stan'-ation 
Their cases were edematous Jansen reported a case in which the serum 
protein fell to 4 03 per cent J Munk and Gortei found edema in 
children who were improperly fed and who were suffering from vaiious 
t}'pes of digestive disoiders In J Munk’s cases, the total serum protein 
was normal or slightly i educed, the albumin usually i educed and the 
globulin geneially inci eased The albumin-globulin ratio was loweied 
and at times reversed Bigland encounteied edema in pellagra, beri- 
beii malaria and starvation 

Personal Obseivations In three of the cases listed in table 18 there 
Mas a clear histor} of dietaiy deficiency oi staivation In case 2, hoM'- 
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e\ei, an adequate cause was never found The edema cleaied up 
spontaneously, but lecuried several times latei 

The total serum protein was i educed, the values langing fiom 3 32 
to 6 62 per cent The albumin was lowered, falling to 0 66 pei cent in 
case 1 The globulin in all cases showed a uniform, model ate increase 
while the albumin-globulin ratio was lowered and defimtel) reveised in 
case 1 Theie was also a partial reveisal in case 4 (value detei mined b}^ 
Kjeldahl) Case 1 was unusual in that it showed the gieatest edema, 
the lowest total seium protein, a pionounced leversal of the albumin- 
globulin ratio and a nonprotein value (refractometer) of 4 25 pei cent 
Stawahon and Maiked Emacuiiwn IVitJiont Edema — Personal 
Obseivations By way of contiast, two cases of staivation with extieme 
emaciation, but without edema, aie given (table 19) These patients 
took neither food nor water Pei haps the lack of watei was lesponsible 

Tabll 19 — Seiiim Pioteins ui Staivation and Maiked Emaciation Without Edema 

(Pcisonal Observations) 


'1 otal Protein, Albumin, Globulin, A G Non 

per Cent per Cent per Cent Ratio protein 

, ^ ^ f , , ^ \ Con 

Refrac Rael Refrac Kjel Refrae Kjel Refrac Kiel stitu 

Case tometer dahl tometer dahl tometer daW tometer dahl ents Comment 


1 018 4 00 218 18 1 1 No food or water 

2 4 83 3 00 1 83 18 1 7 Marked emaciation bill 

ary fistula 


foi the absence of edema This would be in accord with the expeii- 
irental work of Fiisch, Mendel and Peters, already cited 

The serum proteins showed essentially the same changes as m the 
deficiency and dietary edemas The albumin-globulin latio, although 
lowered, was never leversed 

Caianoma — Observations Recoided m the Literature Most of the 
leports in the hteratiue on cases of malignant tumois, especialp of 
carcinoma, show a slight loweimg of the total serum piotein and an 
increase m globulin Loepei and Tonnet found the total seium protein 
low m the early stages of carcinoma, while later it sometimes became 
as high as 9 2 pei cent This late rise they attributed to a diiect 
tiansf 01 Illation of tuinoi tissue into serum protein Coibini repoited 
a total seium piotein of 12 1 pei cent Loebnei lepoited nearly noimal 
total piotem values in most of his cases (aveiage, 7 3 pei cent), but 
two with edema showed low values (4 2 and 4 4 per cent) The 
albuniin was i educed and the globulin increased Another of his cases 
without edema piesented a total seium protein of 9 pei cent 

Loebner fuithei pointed out that although the globulin is usually 
inci eased this inciease beais no lelationship to the total piotein figuie 
The fibrinogen was slightK inci eased m all cases 
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Personal Obseivations Theie was a striking lack of uniformity in 
the total protein values (table 20) They ranged fiom 3 33 to 719 
pel cent The albumin was reduced in all cases, while the globulin was 
geneially slightly increased, although it fell to 0 93 per cent in case 5 
No 1 elation existed between the seium protein values and the degiee 
of edema or ascites The total nonprotein values (refractometer), vith 
one exception, were a little below noimal There was nothing to indicate 
serious damage to the kidney in any of the cases Cases 4 and 5 showed 
a slight increase in nonprotein nitrogen in the blood and a trace of 
albumin in the mine Both, however, weie complicated by early stages 
of peritonitis 

In case 5, m addition to carcinoma of the stomach, marked emaciation 
was shown, but no edema The patient had eaten little for about ten 

Table 20 — Scnim Ptoteins tii Catcinovta and Sat coma (Posonal OhsetvaUons) 
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1 Carcinoma of groin 

2 Carcinoma of ovarv 

3 Carcmoma of stomach 

4 Sarcoma oi stomach 

5 Carcinoma of stomach 
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Alinimum 

Average 
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Protein, Albumin, Globulin, AG g 
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3 77 
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1 13 
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5 30 
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2 32 


2 31 
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5 74 

T 86 

3 87 
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187 

2 30 

2 07 

1 55 

1 34 
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Trace 
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3 33 


2 40 


0 93 


20 
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231 

Tnce 

' — 

7 19 

5 SO 

3 87 

3 56 

3 33 

290 

2 32 

20 

2 31 

00 9 




5 30 

3 33 

2 02 

2 34 

1 58 

0 03 

0 78 

0 80 

1 15 

18 6 




000 

4 SI 

3 51 

2 77 

2 53 

2 04 

1 58 

1 05 

1 54 

40 9 





dats before the serum proteins were detei mined, and this may account 
for a pait of the unusual blood picture 

Lymph ogianuloma and Lenkeima — None of the cases of lympho- 
granuloma or leukemia reported m the liteiature showed marked or 
constant changes in the serum or plasma pioteins The values were 
generally tvithm normal limits (von Jaksch, Eiben, Starhngei and 
W inands ) 

Personal Obsert ations The serum proteins were normal m the case 
of lymphatic leukemia (table 21) In Hodgkin’s disease the albumin 
and total piotein values were moderately i educed The patient had a 
slight edema of the feet and ankles The urine w^as normal in both cases 
]\Iulfiple Myeloma — ^The unusual protein m multiple my'^eloma was 
first described by Bence-Jones in 1847 (quoted from Abderhalden) Its 
presence m the blood serum was desciibed by Decastello, Ivrausz. and 
Short and Ci aA^ foi d The exact amounts Avere, hoAA’-ever not recorded 
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A series of quantitative analyses on seium proteins and Bence-Jones 
piotein are recorded in table 22, taken for the most part fiom the papei 
of Bannick and Greene (1929) The total seium protein, albumin and 
globulin are all subject to gieat vaiiation The total piotem vanes from 
5 27 to 13 15 pel cent , albumin from 2 50 to 5 26 per cent, and globulin 
from 0 73 to 9 09 pei cent Jacobson isolated the Bence-Jones piotem 
fiom the seium and found that it amounted to 7 86 per cent Doubt- 
less the high values foi total seium protein and globulin aie due to 


Table 21 — Seium Piotcins m Lymphatic Leukemia and Hodgkin’s Disease 

(Pctsoual Obscivations) 
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5 SO 
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Table 22 — Seium Piotems and Bence-Jones Protein 

the Lifeiatuic) 

in Multiple Myeloma (fiom 


Total 

Protein, 

Albumin, 

Globulin, 

AG 

Bence Jones 
Protein, 

Investigator 

per Cent 

per Cent 

per Cent 

Ratio 

per Cent 

Bannick and Greene, 1929 

900 

2 50 

6 50 

0 38 


Bannick and Greene, 1929 

Bannick and Greene, 1929 

Bannick and Greene, 1929 

7 20 
600 

10 54 

4 45 

6 09 

0 73 


Bannick and Greene, 1929 

7 00 

5 26 

174 

3 02 


Perlzweig, Delrue and Gischickler, 192S 

13 54 

4 06 

9 09 

0 45 


Jacobson, 1917 

Roue, 1917 

Heu itt, 1929 

6 80 

48 

20 

2 40 

7 86 

6 31 

4 35 

190 

2 22 


Case, 1929 

5 27 

4 54 

0 73 

0 22 


Thannhauser and Krausz, 1920 

Taylor, Miller and Sueet, 1917 

6 41 




02 


accumulation of the Bence-Jones piotem Tajdoi, Millei and Sweet 
repoited a case in which the Bence-Jones protein m the seium amounted 
to only 0 2 pei cent, while Weber, Hutchinson and IMacleod found 
Bence-Jones protein in the urine, but the amount in the blood was too 
small to show by chemical analysis 

Observations in a Case of Multiple Myeloma Associated wuth Hyper- 
proteinemia (table 23) The case piesented the usual ph\sical and 
1 oentgenologic signs of multiple imeloma The urine contained onlv 
a tiace of albumin and no Bence-Jones piotem Repeated analvses of 
the seium and plasma showed a staking ele^atlon of total piotem and 
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globulin, with a noimal oi slightly i educed albumin The albumin- 
globulin latio was consistently leveised The fibimogen was increased 
It would seem logical to assume, in the piesence of the high globulin 
figuies, that at least the gieatei pait of the Bence-Jones piotem had 
been carried down with the globulin Some suppoit is added to this 
assumption by the fact that aftei precipitating the globulin by half 
satuiation with ammonium sulphate, the cleai supernatant liquid failed 
to show a clouding when heated to 56 C 


Table 23 — The Pioteins' of Senim and Plasma vi Phtltiple Myeloma with 
Hypet pi otememia (Peisonal Obsei-vatwns) 


Total Nonprotein 



Protein, 

Albumin, 

Globulin, 

AG 

Odnstit 

Pibrin, 

Case 

per Cent 

per Cent 

per Cent 

Ratio 

uents 

per Cent 

1 Serum 

13 70 

5 81 

7 95 

0 73 

1 7 


1 Plasma 

14 13 

4 65 

9 48 

0 49 

16 


1 Plasma 

13 27 

3S7 

9 40 

0 41 

1 9 

145 


* Analysis bj' refraetometer 


Table 24 — Seium Piotems m a Giottp of Bliscellaneous Diseases (Peisonal 

Obseivations) 
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pci Cent per Cent per Cent 
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Pyelonephritis, 








death in uremia 

143 


1 7 


23 0 

+ + + + 
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Stone in the kidney 

101 


1 4 


21 5 

+ -1- + + 
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1 6 

1 4 
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Lysol poisoning 

0 4G 
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Acute atrophy of the 








liver 
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Postmortem blood 

15 

10 

22 

172 4 

78 4 

+ 

+-i- 

Pyelonephritis, 


uremia 


* Diagnosis confirmed at autopsj 

Diseases oi the Lwei — In cases of diseases of the hvei, the total 
seium protein was noimal or slightly i educed (Staihngei and Winands, 
Abrami and Robei t- Walhch , Gienet, Gilbeit and Chiiay) The 
albumin was usually i educed (Biunetti and Elek, Abiami and Robei t- 
Walhch, Staihngei and Wmands), but occasionally increased (Rus- 
zn 32 ak, Barat and Kurthy) The globulin was sometimes noimal 
(Rusznyak, Baiat and Kurthy. Brunetti and Elek, Staihngei and 
Winands). inci eased or decreased (Adlei , McLestei Davidson 
and Frazier, Lewm , Stai linger and Wmands, Rusznyak, Baiat and 
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Kuith} Schindeia, Adlei and Stiausz) The albuinin-globulm latio 
was low and fieqnently leversed (Stai linger and Winands) Fibnnogen 
showed both an inciease and a deciease (IMcLestei , Foster and 
Whipple, Gram, Isaak-Ki legei , Hiege, Scheffei , Weltmann and Neu- 
mayei , Benedetti, Khmesch and Weltmann) 

Pyclonepliiihs and Renal Stone — The total seium piotem was 
AMthm normal limits, the albumin i educed and the globulin gieatly 
mci eased The alhumm-globulin latio was low and at times reversed 
(Epstein) The changes in seium piotems weie piobahly due to the 
infection 

In the cases of pyelonephritis leported by Starhngei and Winands 
the total protein was noimal, the globulin noimal oi slightly inci eased, 
and the albumin normal or slightly decreased The albumm-globuhn 
latio was noimal for the most pait, but showed a leveisal on one 
analysis The fibrinogen was increased Coibini lepoited a case with 
lenal stone in which the alhumm-globulin latio fell to 1 3 

Peisonal Observations (table 24) With the exception of case 3 
(lysol poisoning) m which the protein values were normal thioughout, 
the total seium protein was loweied, the lowest value (4 57 pel cent) 
being encounteied m acute atrophy of the hvei Three of the cases 
(nos 2, 4 and 5) showed lowered albumin, inci eased globulin, a lowering 
of the albumin-globulin ratio and, in case 4 (acute atiophy of the hvei), 
cl pionounced reversal of the albumm-globuhn latio 

PROTHINS IN EDEMA FLUIDS 

A seiies of analyses on pioteins m noninflammatoiy edema fluids 
(subcutaneous fluid and ascitic and pleuial fluid) m nutritional dis- 
tui bailees, lenal disease, caidiac decompensation and cinhosis of the 
hvei aie given in table 25 

The lowest total piotein was found m “wai edema’ (Jansen, table 
25 [c]) The edema fluids of renal disease, caidiac decompensation 
and cirrhosis of the hvei showed practically the same composition The 
lalues for total protein, albumin and globulin were all subject to con- 
sideiable vaiiation and were not charactertistic ot any paiticulai dis- 
ease Epstein pointed out that the piotem content of the edema fluid 
vanes both with the disease and with the location of the fluid He 
found the lowest amount of protein in subcutaneous fluids and the 
highest in pleural fluids, with the abdominal fluids occupying an intei- 
mediate position 

In table 25 (a), it is shown that lowei protein was found m the 
edema fluids of nephiosis and am 5 doid disease of the kidne} than m 
nephiitis (Hellmuth and Beckmann) Beckmann heheied that cardiac 
and cachectic edemas occupy a position midwav between those of 



Table 2S — Protcms m Edema Fluids (fiom the Liteiature) 


Im estigator 

Total 
Protein, 
per Cent 

Albumin, 
per Cent 

Globulin, A G 

per Cent Ratio 

Tjpe of Renal Disease 
and Pluid 


(a) Renal Disease with 

Edema 


Jansen 

0 578 




Eephrosis 

Beckmann 

1 12 to 

1 54 




Glomerulonephi itis 

Beckmann 

0 09 




Nephiosis 

Beckmann 

0 03 to 

0 16 




Amjlold kidney 

Beckmann 

Pigcaud * 

Hellmuth 

118 

0 85 to 
107 



0 04 to 

0 09 

Acute glomerulone 
phritis 

Neplnitis, pleural fluid 

Glomerulonephritis 

rpstein 

0 098 to 
017 

0 OIS to 
OOCG 

0 079 to 
0104 

0 24 to 

0 84 

Ecphritis, anasarca 
fluid 

Epstein 

1 25 to 

3 58 

0 37 to 
211 

0 87 to 

1 40 


>ephritis, pleural fluid 

Epstein 

0 285 


0 285 


Eephritls, aseitic fluid 


(b) Caidiac Decompensation 

xvith Edema 

Beckmann 

0 25 to 

1 54 





Pajkull* 


0 47 to 

0 73 

0 38 to 
0 72 


Ascitic fluid 

Osartary 


0 284 

0 289 

00 

Ascitic fluid 

Csartarj 


0 337 

0131 

2 5 

Pleural fluid 

Epstein 

Epstein 

0 1 

1 50 to 

4 09 

0 82 

0 97 to 

3 05 

0 018 

0 88 to 
1 91 


Cardionephritis, am 
sarca fluid 

Ascitic fluid 


(c) Picgnancy and Eclampsia 

xvith Edema 

Hellmuth 

±014 






(d) Cvihosis of the Liver xvith Ascites 

Jansen 

0 850 





Abnmi and Robert allicb 1 0 to 

2 2 

0 5 to 

1 1 

0 4 to 

1 4 



Beckmann 

0 21 to 

0 35 





Joacbim * 

0 74 to 

1 89 





Pigeaud * 




1 41 


Pa j knll 


0 70 to 
250 

0 49 to 
2 03 



Starlinger and B inand 

s 3 32 

171 

161 



Epstein 

0 52 to 

3 33 

019 to 

2 00 

0 32 to 
161 




(c) War (Nutritional) Edema 

Jnnscn 0 0'’8 to 

0 003 


Quoted bj St irlinj^er nnd ttinnnds 
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ncphiosis and nephiitis Csaitaiy thought that the tiansudation of 
serum piotem, especially albumin, into the tissue fluids is diiectly 
1 elated to the height of the blood pressure This was denied by Hell- 
muth and Eppmger 

A con elation between the albuinm-globulin latio of edema fluids 
dud that of seium was reported by M3 a-Viglezio, Pigeaud, Csaitary 


Table 26 — Proteins m Edema Fluids {Peisonal Observations) 



Total 
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03 

*3 
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C3 

■3 

cs 

rs 
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c 

J1 

Ui 

U-l 

'3 

Ul 
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§5 
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Disease and Kind of 

0 

03 

M 


K 

y 

K 


ca 




pa 

Fluid 

1 

1 23 


0 39 


0 84 


0 46 


13 



Starvation edema 
Peritoneal fluid 


0 50 


0 01 


0 49 


0 02 


09 

40 0 

13 2 

Pleural fluid 


3 32 


101 


2 31 


0 43 


2 52 


22 0 

Serum 

2 












Chronic glomerulone- 













phritis 


0 61 

0 568 

? 

015 

? 

0 418 

? 

0 36 

1 31 

57 0 


Ascitic fluid 


185 

3 93 

166 

159 

319 

2 34 

0 62 

0 68 

144 

54 0 


Serum 

3 












Chronic glomerulone- 













pliritis 


0 66 


0 62 


0 04 


15 0 


2 00 



Ascitic fluid 

4 

016 

0 063 

? 

0 063 

? 




122 

47 0 


Renal amyloidosis 
Pleural fluid 


216 

2 87 

0 20 

0 32 

196 

2 55 

01 

012 

17 

581 


Serum 

0 

3 83 

4 22 

2 67 

2 46 

116 

176 

238 

1 4 

2 00 

2010 


Hypertensive Kidney 
Ascitic fluid 


6 27 

6 63 

4 11 

413 

216 

2 50 

1 8 

10 

215 

209 0 


Serum 

0 












Metastatic carcinoma of 


184 


0 98 









the liver 




0 80 


114 


103 



Ascitic fluid 


5 36 


3 78 


1 58 


24 


2 31 



Serum 

7 

0 535 

0 593 

0 045 

0 312 

0 49 

0 281 

0 09 

111 

133 

94 0 


Mechanical edema, sub 

S 

8 69 


1 67 









cutaneous fluid 



2 02 


0 82 


2 41 



Cardiac decompcnsa 













tion, pleural fluid 

9 

2 52 

2 87 

1 45 

107 

1 07 

ISO 

1 3 

05 

13 

30 0 


Cardiac decompensation 
Ascitic fluid 


5 73 

6 30 

3 97 

3 86 

170 

2 50 

28 

15 

10 

37 0 


Serum 

10 



8 33 


1 75 


2 01 





Cirrhosis of the hr er 


5 28 





127 



Ascitic fluid 


(nephiitis) and Stailingei and Winands (caidiac edema) Epstein 
lound a close lelationship between the globulin percentage of tbe total 
protein in seium and that of edema fluids in nephritis This was not 
tiue m his cases of “cardionephiitis ” Hoffmann was unable to find 
an} con elation between the piotein values 01 latios of seiums and those 
of edema fluids 
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Denis and Minot found piactically the same nonpiotein values in 
serum and edema fluids Epstein, however, found lowei nonprotein 
nitrogen aMucs in edema fluid than in seium 

Personal Observations The results of a senes of analyses on edema 
fluids Avith the serum piotein values, when such weie detei mined, are 
lecoided in table 26 The lowest protein A^alue of pleural fluid was 
found in a case of lenal amyloidosis (0 063 pei cent) All of this was 
cilbumin (Kjeldahl) The ascitic fluid in chronic nephritis showed a 
much higher value (0 568 pei cent) This is m accord with the 
lesults lecoided m the hteiature 

The piotein content of the pleural fluid m the case of staivation 
edema was likewise low (0 5 per cent) Mechanical presstiie on the 
iliac veins by a caicinoma m the pelvic cavity gave rise to an edema of 
the legs (case 7), the fluid of which was low in protein (0 535 pei 
cent) 

The edema (ascitic fluid) accompanying caidiac decompensation had 
a somewhat higher protein content (from 2 52 to 3 69 per cent) 

The highest protein AMue was found in the ascitic fluid, associated 
with cirrhosis of the Iner (5 28 per cent) 

A fail con elation existed between the albumin-globulin latio of ' 
the edema fluids and that of the serum A reveisal of the latio in one 
was accompanied by a similai change m the othei (cases 1 and 2) and 
A ice A^ersa (case 5) Case 9 AA'as a partial exception A similai cor- 
1 elation Avas found in the nonpiotein nitiogen A’^alues of the edema 
fluid and the serum The numbei of analyses A\as, hoA\eA’'er, much too 
small to justif}’' conclusions 

It IS significant that both in the cases listed in table 26 and m those 
lecoided in the hteiatuie the edema fluid usually contained both 
albumin and globulin Onh once Avas the piotein entiiely albumin 
Eithei one may predominate 

It appears that the capillaiies aie peimeable to both albumin and 
globulin 

SUMMARY AND COMMUNT 

Summaiy of the Piotein Changes in Disease — Aside fiom the cases 
of hypei tensive kidne}, in Avhich normal seium piotein values Aveie the 
rule, all foims of renal disease showed a reduction in total piotein and 
albumin and an increase in globulin The albumin-globulin latio AA’^as 
usually loAveied and fiequently reversed The quantitatiAfe piotein 
changes in hpoid nephiosis AA’-eie no more marked than those found m 
some cases of chronic glomerulonephiitis Amyloid disease of the 
kidneys and mercuiic chloride nephiosis showed essentially the same 
protein changes as Aveie found m acute and chronic glomei ulonephi itis 
and in hpoid nephi osis 
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Much the same protein pictuie Avas found in acute infectious dis- 
eases, heie also the total protein and albumin weie i educed, the globulin 
was inci eased, and the albumm-globulin latio was loweied and occasion- 
ally leversed In lobai pneumonia the piotems weie moie maikedly 
affected than in other acute infections Dining the ciisis, reversal of 
the albumin-globulin latio was the lule On the whole, the picture 
was often piactically the same as that found in acute and chronic 
glomei ulonephi itis and lipoid nephiosis 

Cases ot cardiac decompensation with edema showed a model ate 
1 eduction of total piotein and albumin, a variable inciease in globulin 
and a lowered, and at times a reveised, albumin-globulin latio 

The cases of caicmoma, with a single exception, showed about the 
same changes 

Cases of starvation with edema presented low total protein and 
albumin, inci eased globulin, and a lowered, and at times a leveised, 
albumin-globulin ratio In one case, the albumin fell to 0 66 per cent 
Several cases of starvation without edema showed essentially the same 
changes as those with edema 

One of the two cases of pyelonephritis studied showed a moderate 
reduction of albupnn and total protein, a slight use in globulin, and a 
lowered albumin-globulin latio One case of nephrolithiasis piesented 
much the same picture In the other case of pyelonejDhntis, the seium 
proteins were within noimal limits Similar obseivations aie to be 
found in the literature 

Normal protein values were found in the one case of lymphatic 
leukemia that was studied, while moderately i educed albumin and total 
piotem values were found in an advanced case of Hodgkin’s disease 
The albumin-globulin latio was also loweied 

A single case of acute atrophy of the livei (confirmed at autopsy) 
displayed loweied albumin and total protein, maiked mciease in globulin 
and a reveisal of the albumin-globulin ratio 

A case of multiple myeloma showed markedly inci eased total protein 
and globulin, ivith normal or moderately reduced albumin The albumin- 
globulin ratio was consistently reversed 

Fiom my own observations, as well as fiom data lecoided in the 
literatuie, it would seem that a decrease of the total seium piotein and 
albumin, accompanied by an increase in globulin and a lowei ed or 
reversed albiimin-globulin ratio, is not distinctive of hpoid nephiosis 
or of acute subacute or chionic glomerulonephritis The occurrence 
of similai, and at times neaily identical, changes m a group of diseases 
so unrelated as acute infections, lobar pneumonia cardiac decom- 
pensation, carcinoma, acute atiophy of the In^er and dietaiv deficiency 
furnishes suppoit for this obseiwation Because of the maiked 
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similarity in the serum piotem pictures m lobai pneumonia and acute 
nephritis, Bookman, Findlay, and Tileston and Comfort stated that the 
impairment of renal function which they found in pneumonia was due 
to acute nephiitis Normal renal function in pneumonia was found, 
however, by Reimann, Longcope and Peters, Lewis and Fiothingham 

On the whole, it seems logical to conclude that a i educed or revei sed 
albumin-globulin ratio is not pathognomonic foi any one disease Any 
infection or intoxication (Huiwitz and Whipple), as well as the dis- 
eases enumerated, and even the injection of an iriitant (von Faikas) 
can cause it Coibini suggested that the albumin-globulin latio is 
merely an index of the amount of tissue destruction, while Hurwitz and 
Whipple attiibuted the lowering and reversal to a metabolic disoidei 

The Cause of the Changes m the Seium Protcms — There is much 
unceitamty legaiding the cause of the piotem alterations in disease 
In some of the nephropathies, e g , lipoid nephrosis, the low total serum 
piotem and albumin may be due to loss of albumin in the urine 
(Epstein and Vandorf} ) Kolleit, Linder, Lundsgaaid, and van Slyke, 
Fahr and Swanson, Go\aerts and Geill granted that while loss of 
albumin in the urine may be a factor, it fails to explain the entire pic- 
ture Kolleit pointed out that lobai pneumonia without albumintiiia 
frequently shows practically the same changes in serum proteins as 
does nephrosis The analjses on seium pioteins in lenal disease and 
in lobar pneumonia reported m this paper are entirel) in accord with 
the observations of Kollert In none of the cases of lobai pneu- 
monia listed m table 12 was more than a trace of albumin shown, 
j'et the total protein was low and the albumm-globulin latio 
was reversed Several of the cases of acute infection reported, those 
of carcinoma, those of cardiac decompensation with edema and those 
of dietary deficiency showed similar changes Fain and Swanson 
found the same conditions in a case of hyperpiesia without albuminiiiia 
Govaerts found an albumin-globulin ratio of 0 36 in a cardiac case 
with edema but no albumintiiia 

Conversely, in preeclamptic toxemia^ith persistent heavy albumin- 
uiia, there was a normal or nearly noim^ seium protein A moder- 
ate amount of albuminuria in the case of '^^ei tensive kidney disease 
caused no alteration m the seium proteins 

The simple loss of albumin in the urine doe^^ot explain the increase 
in seium globulin 

Dilution of the serum Gndremia) has also been suggested as a 
cause for the lowered total protein and albumin in some forms of 
renal disease (von Jaksch , Reisz , Rowe , Erben , Askanazy , Strauss , 
Veil) The more lecent work, however, of Schwartz and Kohn, of 
Linder, Lundsgaard, van Slyke and Stillman, and of Brown and Rown- 
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tiee shows a noimal and at times a decreased blood volume m nephritis 
and nephrosis The low piotein theiefore repiesents a true loss 

Fahr and Swanson leached piacticallv the same conclusion, adding 
that even if theie weie a dilution it would fail to explain the increase in 
globulin 

A distuibance oi alteiation in piotein pioduction was suggested by 
Lindei, Lundsgaaid and van Slyke 

The lowering of the seium protein values m lobai pneumonia and 
in acute infections is due to a thinning of the blood, accoiding to von 
Jaksch, Askanazy and Rowe It is difficult, howevei, to explain the 
inci eased globulin values on this basis, unless it is assumed that theie 
is an increased globulin pioduction undei these conditions Albumin- 
uiia fails to explain the low seium albumin, foi in the majoiity of the 
cases the mines were piotein-free^ Occasionally one would show a 
faint tiace Stai linger and Wmaiids found the same in then cases 
In lobai pneumonia theie is, of couise, some loss of protein in the 
alveolai exudate It seems more probable that the pi otem alterations ai e 
due to the infection and intoxication (Huiwitz and Whipple) or to the 
degiee of tissue destiuction (Coibini) 

According to von Jaksch, Askanazy, Stiauss, Veil and Blown and 
Rowntree, there is an increased blood volume m caidiac decompensa- 
tion with edema This thinning of the blood might therefoie explain 
the low albumin and total piotein found in this condition, but not the 
inci eased globulin Chiray stated that the blood volume is at times 
decreased in caidiac cases with edema 

There is an inciease in blood volume in carcinoma (Galehi , von 
Jaksch, Loepei and Tonnet), pregnancy with edema (Zangemeister , 
Dienst) and malnutrition with edema (Jansen) In malnutiition, the 
lack of piotein in the diet no doubt plays a laige pait m the causation 
of low serum piotein 

The outstanding difficulty m attempting to explain the serum pio- 
tein alterations as due to a dilution oi thinning of the seium is that, 
vhile this no doubt accounts foi the lowei total piotein and albumin, 
It fails to explain the inci eased globulin 

The Role of Plasma and Ttssue Pioteins m the Causation of 
Edema — A diiect relationship between low serum pioteins and visible 
edema has been suggested by Reisz, Rowe, Facio, Csartary, Rabino- 
witch and Childs, Bookmann, Stailingei and Wmands, Mason and 
Epstein The seium pioteins ha^e a small but significant osmotic 
piessuie (Stalling, Veiney, Cope), and a deciease in then concentra- 
tion might lowei their osmotic piessuie to a point at which it would 
be a factoi m the production of edema (Frisch, Mendel and Peters, 
Epstein , Fishbei g , Govaerts) 
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In the original woik leported in this papei, no constant lelation- 
ship could be established between low serum pioteins and edema Low 
serum proteins uere fiequently found with edema, but the association 
was by no means constant The same conclusion was reached by 
Linder, Lundsgaard and van Slyke, Fahr and Swanson, Bannick and 
Keith, von Faikas, Schwaitz and Kohn, and Cope Fahi and Swanson, 
foi example, had a case of acute nephritis with maiked edema that 
showed a total serum piotem of 8 4 per cent, albumin of 5 2 pei cent 
and globulin of 3 2 pei cent Lindei, Lundsgaaid and van Slyke at 
times found no edema when the total serum piotem had fallen to 4 5 
pel cent The}'^ pointed out that although the colloid osmotic piessure 
IS often low in nephritis and nephrosis, no constant parallelism can be 
demonstrated between this loweied osmotic pressuie and edema Cope 
added that theie is no i elation between colloid osmotic piessuie and 
edema of caidiac oiigin J Munk, von Jaksch and Nonnenbiuch found 
high seium piotem values m cases with se\ere edema 

This lack of correlation between low serum piotem and edema, 
which was first pointed out in the summary of the analyses on lenal dis- 
eases, becomes even more apparent as the serum piotem values found 
m other diseases aie considered In lobai pneumonia, for example, 
the total piotem fell just as Iom as in the aveiage case of glomeiulo- 
nephritis and lipoid nephrosis, }et no edema developed Conversel}, 
the same low total piotem values were accompanied by edema in all 
the cases of cardiac decompensation In seveial of the cases of pie- 
eclamptic toxemia, modeiate edema was found m the piesence of a 
nearly normal total protein Malnutrition and starvation gave piactically 
the same seium protein pictuie regaidless of edema 

It was found, howevei, as pieviously suggested by Lmdei, Lunds- 
gaard and van Slyke, that total piotem values of 4 pei cent and less 
were constant!} associated with edema legaidless of the type of lenal 
disease 

In the analysis lepoited heie, low seium piotem was geneially 
accompanied by low albumin and a loweied oi leveised albumin- 
globulin latio This 1 elationship, howevei was not constant In one 
case of chronic glomei ulonephi itis (no 23) theie was a total serum 
protein of 3 94 per cent, but the albumin-globulin latio was not reversed 
Conversely, a lowered and at times reveised albumin-globulin latio 
was occasionally associated with noimal total protein 

Low serum albumin is the mam cause of edema, accoiding to Baiker 
and Kjrk and Dienst Govaerts von Faikas and Cope concluded that 
the “specific colloid osmotic piessuie” has a diiect relation to the mag- 
nitude of the albumm-glohuhn ratio A low albumm-globuhn latio 



K UMPF—BL 00 D PROTEINS 


367 


theiefoie indicates a low “specific colloid osmotic piessure,” and this 
causes edema (Facio , Rusznyak, Baiat and Kurth)') 

The oiiginal obseivations leported heie did not shou a constant 
relationship between edema and low albumin-globulin latio In the 
cases of renal disease studied, low and reversed albumin-globulin ratios 
were often not associated with edema, while nearly normal ratios fie- 
ciuently accompanied maiked edema In lobai pneumonia, a few 
seveie acute infections and acute atiophy of the liver, in which the 
albumin-globulin ratio was stiikmgly leversed, no edema could be 
made out In preeclamptic toxemia, malnutrition, and cardiac decom- 
pensation, edema occuiied iriespectne of the magnitude of the albumin- 
globulin latio 

Albumin values of 0 8 pei cent and less, as pointed out b> Barker 
and Kirk, weie, however, ahvajs accompanied by edema Kohman, 
Denton and Kohman, Mavei and Frisch, Mendel and Peteis, in then 
experimental work, found that nutritional edema was diiectly dependent 
on low' protein and high water intake The same has lepeatedly been 
observed wuth edema occuiiing duiing famine and w'ar Both factois 
must be opeiating In the cases of malnutiition leported in this papei. 
no edema developed when the patient took neither food noi water 
Frisch, Mendel and Peters pointed out that while the seium piotein is 
low'ered as much as 40 per cent and the colloidal osmotic pressuie 
necessaiily falls, these phenomena aie not wholly lesponsible foi the 
edema Rather the low seium protein determines a tendency toward 
w'ater letention, which is probably influenced by othei factois 

Whether edema of the tissues is accompanied Iw “edema of the 
blood” (hydiemia) is a disputed point In nephiitis wuth edema theie 
is a thinning of the blood (Biight, von Jaksch, Eiben, Reisz , 
Askanazy, Rowe, Stiauss, Veil) This is denied by Lindei, Lunds- 
gaaid, \an Slyke and Stillman, by Browm and Rowntiee and by 
Schwaitz and Kohn The same disagieement is found as legards 
caidiac decompensation with edema (Chiray, von Jaksch, Askanaz} , 
Stiauss, Veil, Browm and Rowntree) On the othei hand, h 3 'diemia 
has been described as occurring in febrile diseases (von Jaksch , Askan- 
azy Rowe) and in carcinoma (Galehr, von Jaksch, Loeper and Ton- 
net) No edema is present in these conditions 

Fiom the available evidence, theiefore, it would appear that no 
constant relationship exists betw'een tissue edema and hydremia 
It has been suggested by Maxw'ell, by Achard, Ribot and Leblanc, 
by Dyke and by Stepp that there is a dnect relationship between the 
amount of blood cholesterol and edema in acute nephritis Maxw'ell 
added that no such correlation exists m chronic pai enchymatous nephri- 
tis Stiauss thought that edema in nephritis may be due to an 
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alteied cholesterol-lecithin latio Hahn and Wolff, Beumei, and 
Schwaitz and Kohn were unable to find any lelationship betAveen blood 
lipoids and edema Von Faikas showed that the addition of lecithin 
and cholesterol i educes the specific colloid osmotic piessure of the 
seium A lecipiocal relationship between the serum proteins and fats 
was found by Fishbeig As the colloid osmotic piessure fell, secondary 
to the loss of serum piotems, the lipoid content of the seium lose in 
an attempt to build up the loneied osmotic piessure Kollert attributed 
much of the edema of nephritis to an increase of hydiophil fibiin in 
both the blood and the tissues 

In considering edema from the standpoint of protein, it is fiist 
of all necessary to lecognize both blood and tissue proteins as consti- 
tuting a part of a highly sensitive hydiophil colloid system Com- 
ponents of such a system display a small but definite osmotic piessure 
and an equally important imbibition oi swelling pressure Their physical 
stiuctuie may be alteied and then action modified by changes in hydio- 
gen ion concentration, by the anions and cations enumerated in the 
Hofmeistei series and by adsorption of substances on then sui faces 
All these can influence the degree of hydiation of the colloid Watei 
bound by the colloids can again be lost (syneiesis) (Gortnei) 

The colloids of the blood are sepaiated fiom the colloids of the 
tissue spaces by the capillary wall, which possesses many propeities 
common to a dialyzing membrane The colloids of the tissue spaces 
are in tuin separated fiom those m the cell by the cell wall, which may 
act as an osmotic membrane (Schade and Menschel) 

The membianes themselves aie probably made up of hydiophil 
colloids and would accordingly be sensitive to all the factois just 
enumerated 

Undei normal conditions, a Donnan equilibrium exists aiound the 
capillaiy or dialyzing membrane This results in an unequal distiibution 
of electrolytes on the two sides of the membrane and consequentl)’^ an 
osmotic system is established By this osmotic action, Avater is pulled 
fiom the tissues into the blood (Rusznyak, Bar at and Kurthy) In 
tins the seium colloids no doubt play a small but definite role 

Under abnoimal conditions lesulting in the production of edema, 
many changes take place m the colloids of the blood, membianes 
and tissues The imbibition capacity of the serum colloids may be in 
some Avay modified or increased (Thomas and Andrews) oi then 
degree of dispersion altered, owing to the piesence of some foieign 
substance in the blood 

The capillary Avail, owing to its component hydrophil colloids, may 
have Its peimeability altered by this same substance (Cohnheim, Reisz, 
Georgopulos, Schlayer, Volhaid) Such a possibility was denied by 
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Kolleit and by Engel and Oiszag Fan evidence in favoi of an 
inci eased permeability of the capillary membiane is furnished by the 
fact that the edema fluid m all cases contains an excess of piotein 
(both albumin and globulin) 

As a result of this alteied peimeability, the entiie osmotic balance 
aiound the capillary wall is upset 

The same foieign substance can veil altei the imbibition capacity 
of the tissue colloids, causing them to take up moie water (Thomas and 
Andrews) The entrance of the serum proteins into the tissue fluids 
may likewise influence imbibition and thus play a pait m edema 
(Eppingei , Schade and Menschel , Kisch) 

The water thus imbibed by the tissue colloids is held (“bound”) in 
a different way from that in which it is held undei normal conditions 
(Steggerda) There is now a much greater tendency for the colloid to 
hold tightly to the imbibed watei 

Finally, owing probably to some change m the surrounding media or 
to some alteration m the tissue colloid itself, the bound water is released 
and then lies free m the tissue spaces (syneresis) 

A few independent experiments were undertaken along lines similar 
to those followed by Steggerda in his work on bound water Muscles 
were taken from edematous frogs, thin unstained frozen sections made, 
and several hundred of the individual muscle bundles measured These 
were compared with an equal numbei of measurements made on muscles 
of noimal frogs Without exception, the muscle bundles of the 
edematous frogs showed a greater diameter than those of the noimal 
frogs This difference ranged from 22 to 30 per cent It was further 
observed that swollen frogs that showed large amounts of free water 
beneath the skin and between the muscles showed less swelling of muscle 
bundles than did those frogs that were distinctly swollen, but that had 
little free water beneath the skin oi between the muscles 

The cause of edema m these frogs is unknown The kidneys were 
studied in all cases, but these showed nothing abnormal 

While It IS admitted that it is unsafe to attempt to inter pi et human 
edema in terms of edema observed in a frog, it is nevertheless plausible 
to assume, from the known physical and chemical properties of colloids 
as W'ell as from experiments m blood and tissue colloids on human 
material (especially the work of Schade and Menschel), that in 
edematous states, some of the excess water is held (“bound”) by the 
tissue colloids, while the remainder lies free m the tissue spaces 

The foregoing discussion of edema gives meiely a picture of colloid 
changes that may possibly be taking place under certain abnormal con- 
ditions The causes, or inauguiatmg factois, of such changes are not 
knov'ii I\o doubt the)' are manv and varied 
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Fiom the oiiginal woik and obseivations lecoided heie, as well 
as from some data gatheied fiom the liteiatuie, it seems fair to assume 
that alteiations in serum pioteins do not m themselves adequately 
explain edema of any kind They i effect, lathei than inauguiate, the 
changes giving use to edema 

It might also be suggested that nothing is to be gamed fiom the 
separation of seium piotein into its albumin and globulin fi actions 
This sepal ation is entirely aibitraiy and aitificial and does not lepiesent 
the piotem as it existed in the body Pei haps theie is only a single 
large piotem aggiegate m the seium, which, because of its inherent 
colloidal propel ties, may be so alteied in disease that it lesponds 
diffeiently when subjected to the action of diffeient salts m the test 
tube 


CONCLUSIONS 

In all foims of lenal disease consideied heie, except hypei tensive 
kidney, in which noimal seium protein values weie found to be the 
itile, the total piotem and albumin weie loweied, the globulin was 
inci eased, and the albumin-globulin latio was loweied and frequentl} 
revel sed Values approaching the noimal were infiequentlj' found 
Theie weie no piotem changes pathognomonic for any one type of 
lenal disease 

Lobar pneumonia gave a pictuie \ei3 much like that found in 
renal disease, in that theie was a maiked i eduction in albumin and total 
piotem, a distinct inciease in globulin and a peisistent leversal of the 
albumin-globulin latio This was tiue only duiing the crisis Other 
acute infections showed the same, but less maiked changes 

In caidiac decompensation with edema, theie was a moderate reduc- 
tion in albumin and total piotem, with a model ate inciease m globulin 
and a loweied, and at times reversed, albumin-globulin latio 

In advanced caicinoma, the albumin was constantly i educed, while 
the globulin was noimal oi slightly inci eased With a single exception, 
the total protein was lowered The albumin-globulin latio was slightly 
1 educed , on one occasion it was reversed 

In malnutiition with edema, the albumin and total piotem weie 
model ately reduced, while the albumin-globulin latio was model at ely 
loweied Staivation without edema gave the same pictuie In one 
case with massive edema, unusually low albumin and total piotem 
values with inci eased globulin and a striking leveisal of the albumin- 
globulin ratio, were found 

Practicall}'- normal values weie found m a case of lymphatic leu- 
kemia, vhile a case of advanced Hodgkin’s disease showed noimal 
globulin, but a model ate lowering of albumin and total piotem 
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Unusually high values foi globulin and total piotein with noimal 
or modeiately reduced values for albumin, weie found in a numbei of 
analyses in a case of multiple myeloma 

Acute atiophy of the hvei, kidney stone and one case of pyelo- 
nephritis showed a moderate lowering of albumin and total protein 
with some elevation in globulin The albumin-globulin ratio was 
revel sed m acute atrophy of the livei Noimal protein \alues weie 
found 111 a second case of pyelonephritis 

Noimal piotein values were the rule in preeclamptic toxemia 
Analysis of a limited numbei of anasaicous, ascitic and pleuial 
fluids showed the piesence of both albumin and globulin The protein 
content vaiied with the tvpe of disease and possibly also with the 
location of the fluid 

A comparison of the results secured by the lef lactometer and by 
the micro-Kjeldahl method showed that they agree fairly well except 
as concerns lipemic milky serums Heie the total piotein and at times 
the globulin values given by the lefractometer aie much too high 

Maiked loweiing and reversal of the albumin-globulin ratio was 
not pathognomonic for an.) one disease or group of diseases It 
appeared to be moie directly lelated to the degree of infection and 
intoxication or to that of tissue destruction 

No constant con elation could be established between edema and low 
seium piotein, oi between edema and leversal of the albumin-globulin 
ratio Neithei was theie any constant relationship between low serum 
protein and reversal of the albumin-globulin ratio 
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STUDIES OF CALCIUM AND PHOSPHORUS 
METABOLISM 

IX DEPOSITION or CALCIUM IN BONE IN HEALING SCORBUTUS 
WILLIAM T SALTER, MD 

A^D 

JOSEPH C AUB, MD 

BOSTON 

In studying cdlcium metabolism, and paiticulail\ the storage of 
calcium within bone, Bauei , Auh and Albright ^ pointed out’ that the 
spicules along the medullar\ canal and m the cancellous portion of the 
ends of long bones were markedly lesorbed m animals fed a diet low 
in calcium The} demonstrated that aftei the leceipt of a diet high m 
calcium new bone was laid down only in the trabeculae This was partly 
determined by the use of ahzaiin led, which stains only newly formed 
bone deep red In older to deteimme the site of lepaii m gen- 
eral metabolic distui bailees which aftect bone, the dye has been 
again used to maik newly deposited calcium In view of the slow 
progress of the metabolism of bone it was expedient to stud} a piocess 
wdiich ivould produce a rapid change m bone, so that confusion wnth 
slow alteiations in normal deposit of calcium might be avoided Such 
lapid variations occurred m the work of Wolbach and Howe,- wdio 
show^ed that guinea-pigs became scoibutic in about two wrecks when 
the} w^ere fed diets deficient m vitamin C We have used their w^ork 
as a means of studying the site of loss of calcium from the bones from 
other than physiologic causes 

METHODS 

Young adult gumea-pigs, each weighing about 500 Gm , were housed in cages 
containing a i er}" small amount of sawdust They w ere fed the scorbutus-producing 
diet described bi^ Wolbach and Howe, Avith shreds of filter paper for roughage 
Usuallj’- during the third week the animals began to show a disturbance of the 
joints bi" their quietness and stiff gait During the fourth w'eek thev ate poorly, 
and shortljf thereafter died, unless given orange juice 

Sodium alizarin sulphonate was used in a saturated solution (nearly 2 per cent) 
in phjsiologic solution of sodium chloride The injection of 0 5 cc of this intra- 
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2 Wolbach and Howe Intercellular Substances in Experimental Scorbutus, 
Arch Path 1 1, 1926 




Ihe influence of orange juice on the deposit of calcium m guinea-pigs main- 
tained on 1 diet othereMse deficient in Vitamin C 

! the humerus from a guinea-pig that receded both orange juice and alizarin 
led Irom the twentj -first to the thirtj -fourth day of a scorbutic diet 

D and C, the humeri of a guinea-pig that recened both orange juice and 
alizarin red from the thirtieth to the fortj -first daj of a scorbutic diet 

D, the humerus of a guinea-pig that recened both orange juice and alizarin 
icd iroin the thirtieth to the fortj -toiirth da\ of a scorbutic diet 

C, the humerus of a control giiinea-pig that died on the thirtieth dav of a 
scorbutic diet without orange juice or ah/ann red 

r, the humerus ot a control guinea-pig that recened oiange juice and alizarin 
red iroin the start of the scorbutic diet, and was killed after seren weeks 
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pentoneally usually proves toxic and may indeed lull the guinea-pig Most of 
our injections therefore were given intramuscularly in the gluteal region twice 
a week 

The humerus was selected as the bone for imestigation in this series It 
was split by means of the circular mechanical dental saw recommended by Howe, 
and the two halves of the bone were digested m a mixture of pancreatic trypsin 
and bile or m duodenal contents, buftered at pn 8 The final cleaned specimen 
was preserved in an alkaline formaldehyde (10 per cent) solution 

Unless the organic matter is completeK removed, there remains behind a dirty- 
brown discoloration of the bone, which maj obscure the color of the alizarin, 
occasionally hemoglobin persisting in a freshly split bone may simulate this color, 
especiall} w'hen fresh periosteal hemorrhages ha’^e been present For this reason 
bones of scorbutic animals that had receiced no dee were used to control the 
technic of digestion These bones were nearly ivory wdiite It was at first intended 
to follow the same experimental procedure used by Bauer, Aub and Albright, 
in which a foreleg w'as amputated as a control of the changes in the contralateral 
bone The scorbutic animals ate so poorly after operation, however, that this 
method of procedure was finally abandoned, and control animals were relied on 
to check the experiment 

The effect of the injection of alizarin blue black B also was tried on growing 
rats and kittens, and on the teeth of adult rodents (rats and guinea-pigs) Injec- 
tions of the blue dye were made at w'eekly intervals for from six to eight weeks, 
and the animals, watched for manj months, w'ere killed at occasional intervals 
Although control annuals that had received injections of alizarin red showed 
reddening of the teeth or bone, there W'as no evidence of deposition of the blue 
color in the teeth or in growing bone, the retroperitoneal lymph nodes and 
lymphatic channels, however, were filled therewith 

As the actual amount of new bone laid down during the few weeks of the 
experiments on guinea-pigs w'as much smaller than m the case of a fracture-callus ® 
or even of new spicules laid down under prolonged feeding of diets of high calcium 
content, care had to be taken not to remove mechanically or chemically a thin, 
bony external film containing alizarin Some of the tissue was osteoid in con- 
sistency, and as it digested out left small fragments of better calcified tissue 
unsupported or only poorly adheient The color change, too, was not so striking 
as in the experiments mentioned earlier, in which more calcium was deposited 


COMMENT ON THE RESULTS 

The accompanying figuie indicates the sites of the deposition of 
alizarin in the bones of animals used in typical experiments The 
distribution of dyestuft in the humerus followed the classic description 
of scoibutic lesions The epiphyseal line was paiticularl}' well maiked, 
this was seen both externally and within the split bone The cancellous 
tissue of the epiph}sis and diaphjsis was stained, and pink spicules 
extended a shoi t way into the medullary cavity Externall} , the shaft 
neai the head distal to the epiphyseal line was usually stained for a 
vaiiable, but considei able, distance, and fiequentlj^ a large patch of led 
was found along the distal portion of the body of the bone, suggesting 
this as the site of a previous subperiosteal hemoirhage Theie was 

3 Brooks, Barnev Studies in Regeneration and Growth of Bone, Ann Surg 
65 704, 1917 , Studies in Bone Regeneration, Ann Surg 66 625, 1917 
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greater involvement of the tiabeculai portions of the bone as contrasted 
with the shaft 

The bones of control animals receiving no orange juice or leceiving 
orange juice from the commencement of the diet showed no deposition 
of ahzaiin Some contiol animals leceiving ahzaim dm mg the pioduc- 
tion of scuivy showed at death slight leddening of the exterioi of the 
bone, but no dye m the tiabeculae In one successful opeiative expeii- 
ment, in which a foie limb was amputated aftei twent) -eight da}s of 
the scorbutic diet (two weeks aftei abortion), no appieciable amount 
of dye was detected, although injections of ahzaim had been pioceeding 
for three weeks The conti aiateral leg, after five weeks’ feeding of 
orange juice, showed reddening of both spicules and the external shaft 
These control experiments indicated little or no deposition of calcium 
dui mg acute experimental scorbutus 

The specimens indicated inacioscopically the extent to which the 
healing of acute scorbutus may precipitate new foimation of bone The 
experiments of Wolbach and How'^e indicated that the healing piocess in 
scorbutus involves the setting of a material aheady present It was bv 
no means ceitam, therefoie, that ahzaim wmuld be deposited in such 
a matrix when it solidified wath the deposition of calcium salts Our 
obseivations show’’ that newdy deposited lime salts pioduced by the 
healing of a metabolic disease may be maiked by ahzaiin led just as 
IS newdy formed bone m other' processes not connected w’’ith Mtamm 
deficiency Gyoigj ■* has just published i oentgenologic evidence follow’- 
ing overdosing w^ith viosterol, coriesponding to these results 

It IS evident that the supply of vitamin may lapidly aftect the 
deposition of calcium within the tiabeculae, and that the reserve stoie 
of calcium is influenced by the vitamin, as well as by the calcium ot 
the diet and the paiathyioid hoimone It is piobable, how’evei, that 
the mechanism is quite difteient. foi with the deficiency in vitamin it 
IS the undei lying cellulai stiucture"’ that is piimaiih at fault 

SUMMARY 

Calcium fails to be deposited in bone wdien the diet, though adequate 
in calcium, is deficient in vutamm C The subsequent addition of 
vitamin C to such a diet allows calcium to be lapidly deposited 

This deposit is largely at the epiphyseal ends ot the bone and in tbe 
trabeculae In other words, not onl}" giowth, but also the stoies of the 
reserve supply of calcium are involv^ed by the pathologic changes m 
the bone cells 

4 Gyorgy, P Die besonclere Stellung der subepiphv saren Knochenschicbt 
im Kalkstoff\vech‘;el als eines le’cht mobilisierbaren Kalkspeichers, Klin Wchnschr 
9 102, 1930 

5 Wolbach and Howe (footnote 2) 



PARADOXICAL EMBOLISM ' 


L R FRENCH 

BALTIMORE 

The chance of seeing a thiombus pass through the foiamen ovale is 
so laie that the following case is woithy of note 

A woman, aged 36, died twent>-nme days after hysteromyomectomy 
and after having shown various clinical evidences of embolic occlusion of branches 
of the pulmonary artery At autopsy, an old embolus was found completely 
obstructing the branch of the right pulmonary artery leading to the lower lobe and 
partially blocking the middle and upper branches The time of its lodgment was 
apparently indicated by an abrupt rise in temperature and pulse rate, with a pain 
m the lower part of the right side of the chest on the sixth day after operation A 
partially organized embolus filled the entire left pulmonary artery, and its arrival 
was marked by a sudden rise in the pulse rate on the twenty-fourth day A third 
fresh embolus occluded the remaining uppei branches of the right pulmonary 
artery and had lodged there at the time of the last acute clinical symptoms fifteen 
minutes before death 

The heart showed a long thrombus caught half way through the foramen 
o\ale, so that part hung in the right auricle and the rest m the left (figs 1 and 2) 
From Its form, it had evidently been molded in a vein, but so many large emboli 
had already been dislodged that it is impossible to be sure of its point of origin 
The great obstruction of the pulmonar 3 f circulation, which has been observed in 
about half of the cases of this sort already reported, must have increased the 
blood pressure in the right side of the heart and caused its dilatation, decreasing 
the pressure in the left auricle, a condition thought to favor paradoxical embolism 
This must also have favored the twisting and turning of the embolus, which 
finally penetrated the foramen ovale, while still in the right auricle, for it was the 
distal end of the mold of the -vein that had passed into the left auricle 

The embolus was 16 cm long and in the form of a tapering cylinder The 
part which still hung in the right auricle wms 1 cm thick and grayish About 
1 cm of It remained m the right auricle, its end dividing into tw'o short branches — 
broken stumps evidently formerly continuous with another portion that may have 
been dislodged previoush’’ In the left auricle, the rest of the embolus hung down 
S cm , passing through the mitral ring to a point 0 5 cm below' the margin of the 
leaflets There it folded back on itself for nearly 4 cm , terminating in a second 
U-shaped fold in the left auricle This terminal part measured onR 4 mm in 
thickness and was dark red 

No special sjmptoms could be expected fiom this plugging of the 
toiamen ovale, and it is evident that theie was no time foi the embolus 
to be bioken and thrown m tiagments into the S3Stenuc aiteual ciicula- 
Uon No evidence of embolism of aiteues in othei oigans was found 

Submitted for publication, Sept 16, 1930 

From the Department of Patholog^' of Johns Hopkins University 




Fig 1 — Right auricle Remainder of embolus projecting from the foramen 
ovale 



Fig 2 — Left side of the heart Embolus hanging from foramen ovale and 
down through the mitral orifice 



PRIMARY NEOPLASMS OF THE PLEURA 

A REPORT OF FIVE CASES '' 

PAUL KLEINIPERER, MD 

AND 

COLEMAN B RABIN, MD 

new YORK 

Although piimai} pleuial neoplasms aie classed among the laiei 
t}'pes of tumois, then impoitance has been lecognized in a latliei 
extensne hteiatme Then histogenesis and then classification aie still 
subjects of contio\eisy A study of the entiie gioup of pleuial tumois 
peimits a classification which appeals to be of value, not only theoreti- 
cally, but also fiom a piactical standpoint, foi the lecent advancement 
111 thoiacic surgeiy has made the successful remoial of some of these 
giowths possible 

Macioscopicall) the tumois may be shaiply divided into two mam 
gioups The first consists of those piimaiily localized in one pait of 
the pleuia The second consists of those of a diffuse natuie, involving 
the entile pleuia and usually ensheathmg the lung m tumor tissue The 
lattei group is mainly of academic mteiest, it foims the subject of the 
second pait of this papei 

LOC\LIZED TUMORS OF THE PLEURA 

Localized tumois of the pleuia may involve the paiietal oi the visceial 
layei The) compiise many histologic types and benign and malignant 
foims The entiie gioup is possessed of a common chai actei istic they 
oiiginate fiom the tissues beneath the superficial lining cells, in contra- 
distinction to the diffuse form of jfieuial tumois, which piobably aiise 
fiom the sill face lining 

Tumois aiising from beneath the paiietal pleuia of the -wall of the 
chest vaiy gieatly in then histologic stiuctuie because of the numbei of 
diffeient stiuctuies that aie piesent m this legion m addition to the 
subseious aieolai tissue The fascia of the intei costal muscles, the 
neive sheaths and the subpleuial fat may also be the ongin of a localized 
neoplasm Malignant connectue tissue tumois in this location hare 
been desciibed b) Blumenau,^ Leube," Israel-Rosenthal (second case),^ 
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Kaufmaiin ^ and HofmokP They weie all laige In Hofmokl’s case, 
the neoplasm weighed 7 pounds (3 2 Kg ) The tumois weie descubed 
as lound cell saicoma, spindle cell saicoma and angiosaicoina The} 
invaded the wall of the chest and metastasized to the visceial pleuia, to 
the mediastinal l}mph nodes and occasionally to the abdominal oigans 
Pallasse and Roubier (case 1 ®) repoited a hpomyxosaicoma oiigmating 
from the subplemal fat o^ei the diaphiagm, and Baibiei and Holland ' 
descubed a malignant fatty tiimoi aiising fiom beneath the mediastinal 
pleina Jacobaeus and Key® and Sabiazes and Muiatet® reported 
similai tumois oiigmatmg fiom the fat tissue beneath the wall of the 
chest Benign connective tissue tumois in this location weie descubed 
by Jacobaeus and Key (cases 2, 3 and 4) ® Neuiosai comas oiigmating 
fiom the intei costal neives weie fiist descubed b} Giawitz,’® who 
mentioned five cases from his expeiience In one of these cases 
metastases developed Banse,^^ Kobihnsky and Schmidt (second 
case) descubed similai cases Stewait and AdamH* descubed a 
sarcoma beneath the costal pleuia in which the inteicostohumeial nene 
was embedded The tumoi vas encapsulated, but had eioded the caiti- 
lages of the iibs 

On the othei hand, the tumois lepoiled aiising fiom the subseiotis 
la}eis of the visceial pleuia t\eie geneially not of an iniasne chaiactei 
A numbei of small giowths, fibiomas, leiomyomas, lipomas and chon- 

4 Kaufmann, E Speziello pathologische Anatomic, Beihn, W cle Grnyter 
& Compaity, 1922, lol 1, p 385 

5 Hofmokl Endothclsarkom der rcchten Pleura, Arch f Kinderh 7 81 
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6 Pallasse, E , and Roubier, C Lcs tumciirs pninitn cs dc la ple\ re, Ann 
de med 3 243, 1916 

7 Barbier, J , and Molland, H Un cas de tuineur mabgne mcdiastms pleu- 
rale a\ec I’aspect histologique de lipo-sarcoinc. La on med 138 623, 1926 

8 Jacobaeus, H C, and Key, E Some Experiences vitb Intratboracic 
Tumors, Their Diagnosis and Their Operatnc Treatment, Acta chir Scandina\ 
53 573, 1920-1921 

9 Sabrazes, J, and Jiluratet, L Myxome Iipomateaux, intra-thoracique 
Arch de med exper et d’anat path 21 580, 1909 

10 Grawitz, P Demonstration einer iieiien Gruppe mtrathorakaler Tumoren, 
Deutsche med Wchnschr 34 1123, 1908 

11 Banse Ueber intrathoracische Fibrome, Neurome und Fibrosarkome, 
Inaug Diss , Greifswald, 1908 

12 Kobilinskv Ueber primare Sarkome in der Lunge, Inaug Diss , Greifswald, 
1904 

13 Schmidt, W Ueber Fibrome der Lungenpleura, Inaug Diss , Greifswald, 
1903 

14 Stewart, J , and Adami, J G Case of Primary^ Angiosarcoma of Upper 
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diomas m this location, found accidentally at postmortem examination, 
have been desciibed in the liteiatuie They will not be discussed in this 
papei 

By fai the most inteiestmg and impoitant gioup of localized stib- 
pleuial connective tissue neoplasms consists of the so-called giant sai- 
comas of the visceial plema Then pathologic inteiest lies m the fact 
that the tumois desciibed m the literatuie did not metastasize Qi mfil- 
tiate, in spite of the micioscopic picture of sarcoma Clinically, they 
aie of importance because, if diagnosed early enough, they may be 
lemoied, and because, if neglected, they cause death from disturbances 
in cii dilation due to the exti erne proportions to which they grow 

Sixteen cases coi respond ing to this type have been described in the 
Iiteiatiiie b)'' Doiendoif^^ Schneider,^'’ Mehidoif,^” Biaun,^® Kauf- 
mann,'^ Nevmnei Ricaid,"® Quincke and Gaiie,”’^ Henke,-" Israel- 
Rosenthal (case 1)," Kidd and Habeishon."'* Schmidt (case 1),^® Kahlei 
and Eppingei,""* Podack (case 3),"^ Sala and Pallasse and Roubiei 
(cases 2 and 3) *' 

The tumois reported e\idently grew very slowly and were piesent 
foi many a ears before they gaie use to symptoms By this time the} 
were very large. The larger ones, in each case, practically filled one 
side of the thoracic cavitv displacing the heart and comniessing the 

15 Dorendorf, H Demonstration einer grossen Pleuratumors, Deutsche med 
Wchnschr 40 225, 1914 

16 Schneider, J Em anatomisch und klimsch iimschnebener Tvpiis des 
Pleurasarkoms Virchows Arch f path Anal 252 706, 1924 
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7Ur Kenntnis der pnmaren Pleuratumoren, Virchows Arch f path Anat 193 92, 
1908 

IS Braun, H Demonstration cines Tumors der Pleura, Verhandl d deutsch 
Gesellsch 37 162, 1908 
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iiesensarkome,” Mitt a d Grenzgeb d Med u Chir 40 277, 1927-1928 
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lung Death lesulted fiom caidiac failuie because of obstiuction to 
the pulmonaiy circulation This A\as evidenced by the enlaigement of 
the right ventiicle (Kahlei and Eppingei,-'^ Podack and Nevinney^®) 
and atheioscleiosis of the pulmonaiy aiteiy (Podack-'’) 

The smallei tumois (Schneideid® Gaiie-’^) weie iiiegulai, lounded, 
lobulated giowths, him in consistency and giay with gieeii and led 
mottlings due to degeneiation and hemoiihage 

The tumors, in each case, weie enclosed m a connective tissue 
capsule which was coveied hv a smooth membiane continuous with the 
visceial pleuia The tumois ueie pedunculated, and they often became 
secondaiily adherent to the diaphiagm, the costal pleuia, the peiicaidium 
01 othei lobes of the lung The connections between the tumoi and the 
points of oiigin, as well as the points of adhesion, weie usuall} small 
bands Wheieas this made foi ease of lemoval, it often made difficult 
the deteimination of the exact point of oiigin Thus Doiendoif,^^ 
Schneidei and Pallasse and Roubiei ° believed that in then cases the 
oiigm was fiom the pleuia ovei the diaphiagm 

The micioscopic pictuie, usuall} that of a fibiosaicoma, vaiied some- 
what in difteient cases The case of Kahlei and Eppingei -■* was that 
of a simple fibioma Most of the othei s were desciibed as spindle cell 
saicoma with aieas less cellulai lesembhng fibioma and aieas simulating 
lound cell saicoma Kidd and Plabeishon,-^ Mehidoif^' and Isiael- 
Rosenthal “ lenoited myxomatous changes i n then cases, and Schneidei 
lepoited the finding of giant cells In geneial the pictuie was that of 
fibiosaicoma, growing to laige iiiojioitions with no evidence of metasta- 
sis In Nevinne} 's case theie was some infiltiation of the capsule 
by spindle cells at the attachment of the tumoi to the lung In spite 
of this fact, Nevinney believed that it should not be classed with the 
malignant type of tumois 

In examining the aAailable data, one comes to the conclusion that 
this view is justified Wheieas it is tiue that the duiation of sjmptoms 
befoie death (as lepoited m the liteiatuie) is lelatnely shoit, the size 
of the tumois, the lack of metastases and the peifect encapsulation 
speak against malignancy Evidence of the slowness of giowth of what 
eventually become giant pleuial tumois was presented by Wesslei and 
J aches m their loentgen studies One of us has been able to obseive 
clinically the slow giowth of thiee tumois, which, m all piobabihty, aie 
of a similai natuie and which will be the subject of a futuie communi- 
cation 

Four cases of giant tumois oiigmatmg from the subseious la}ei 
of the -visceial pleuia have come undei oui obsenation 

27 Wessler, H, and Jaches, L Clinical Roentgenology of the Chest, Tioi', 
N Y , 1 he Southworth Company, 1923, p 296 
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REPORT^ or CASES 

Casl 1 — Histoiv — F I, a white woman, aged 48, had a slight cough for a 
number of jears, to which, lioweiei, she paid little attention Because of clubbing 
of her fingers, loentgenograms of the chest were made at the request of her 
physician, prelimmarv to the performance of a gynecologic operation They showed 
a round shadow m the left side of the chest, measuring abou t 15 cm in diameter 
“V thoracotomy was performed b}' 13r Howard Lihenthal, and a tumor was found 
situated in the anterioi portion of the left side of the chest, connected wuth the 
lung bi broad bands and loosely adherent to the w^all of the chest and to the 
pericardium It w^as completely removed 

Maaoscopic Examination of Tumor — The specimen received m the laboratory 
was a round, iriegular, nodular tumor, giajish-pmk, and measuiing 16 by 15 by 
7 cm (fig I A) On the mesial surface there projected a large oval node mea- 
suring 9 bv 5 by 4 cm , w'hich w'as demarcated from the mam tumor by a deep 
incisure The entire tumor was surrounded by a smooth, transparent capsule, 
which contained manj blood eessels There W'ere numerous short fibrous bands 
on the flat anterior surface To the upper anterior border there was attached a 
wedge-shaped piece of flattened lung tissue, the pleura of which was continuous 
wuth the capsule of the tumor The mam tumor w^as verj firm, lobulated on 
section, w'lth whitish streaks, lesembhng a fibroid tumor The nodular appendage 
was softer, and on section it was pink, fleshy and of homogeneous structuie, with 
a few jellow areas of necrosis 

Mtcioscopic Examination — Under low' pow'er magnification (fig IB), the 
tumor appeared to consist of rows and nests of cells, which were separated by 
strands of dense connective tissue The stroma, wdiich m places was very poor in 
cells, contained narrow', thm-walled blood vessels, some of which w'ere filled with 
platelet thrombi In these regions there W'ere occasional extensive areas of necrosis 

Under higher magnification, the cells appeared uniformly spindle-shaped, with 
scant}', occasionally branching, cytoplasm and large oval nuclei The nuclei were 
poor in chromatin and contained small angulai or rounded nucleoli Mitoses were 
not seen Betw'een the cells, which morphologically had the characteristics of 
fibroblasts, there were many fibers that stained red with the van Gieson stain 
These fibers stood m close relationship to the fibroblasts, to which they were in 
part closelv attached and with the protoplasmic processes of w'hidi they were in 
places continuous The picture of the tumor varied m different portions accord- 
ing to the richness in intercellular fibers borne parts were more and some less 
cellular 

Sections from the periphery of the tumor show'ed it to be surrounded by an 
acellular fibrous capsule, which w'as continuous w'lth the pleura over the adjacent 
lung tissue The capsule was almost entirely demarcated from the tumor In a 
few places, however, it w'as infiltrated by tumor cells 

The tinifoimil} of the cellulat aichitectuie tvith tows of fibroblasts 
show'ing lemaikabl) little variation and the absence of mitoses, togethei 
with the macioscopic picttiie of an expanding giotvth, would have led 
to the diagnosis of cellular fibioma Since, howevei, there was seen 

28 Dr Howard Lihenthal contributed the clinical data of cases 1 and 2, and 
ga\e permission for their inclusion m our report 




Fig 1 (case 1) — A, lobular tumor showing lung attached to its superior mesial 
border, B, histologic structure of tumor 
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microscopically an infiltiative giowtli of tuinoi cells in the capsule in 
a few places, the tumor had to be designated a fibiosarcoma With 
fuithei consideiation of the clinical condition and the micioscopic 
obserAdtions it was felt that a good prognosis could be given, especially 
since the tumoi had been completely removed ^ 

Case 2 —Htstoi v — J B , a man, S3 years of age, w as admitted to Mount 
Smai Hospital in November, 1926 He had complained of pain m the left side 
of the chest for a period of three years Roentgen evamination disclosed a large 
shadow in the left side of the chest, which was considered to be that of a neo- 
plasm Operation was performed by Dr H Lilienthal on Nov 23, 1926 The 
pleural cavity was found to be obliterated by firm adhesions Beneath the pleura 
there was a large, hard, whitish-grav, dense, fixed mass Because of the extensive 
adhesions this could not be removed , however a portion about the size of a 
tennis ball was enucleated Microscopic examination of a section of this material 
bv Dr F S Mandlebaum showed the tjpical picture of fibrosarcoma Further 
tissue removed a short time thereafter was examined at Roosevelt Hospital and 
fibrosarcoma with a low degree of malignancy was diagnosed The patient was 
treated with deep irradiation 

In April, 1930, he was readmitted to Mount Smai Hospital because of increas- 
ing symptoms in the left side of the chest Again numerous particles of neoplasm 
were removed bv Dr H Lilienthal Roentgen examination of the right side of 
the chest revealed two sharply circumscribed masses in the right lung 

Miaoscopic Examination of Tumoi — Sections of the tumor removed m 
November, 1926, sho\\ed (fig 2A) cellular portions composed of spindle cells with 
a considerable amount of intercellular collagen fibers, and other portions in which 
the cells were scanty, the fibers forming the bulk of the growth The tumor cells 
were uniform in size and shape, and no mitotic figures were found The diagnosis 
uas fibrosarcoma of a low grade of malignancy 

The specimen received m the laboratory in April, 1930, consisted of several 
irregular masses of tissue, the aggregate material measuring about 7 by 8 by 5 mm 
The portions varied considerablj'' m consistency'’ Some were soft and rubbery , 
others were very firm The former had a yellowish-orange, mottled appearance 
On section, they presented a smooth, glistening, homogeneous surface The central 
portions showed small areas of necrosis In places they had a translucent myxom- 
atous appearance The firm portions of the tumor were graynsli white and on 
section were lery' dense and fibrous 

Sections of the different portions of the tumor removed at operation showed a 
varied appearance The very firm portions were formed by connective tissue 
unusually poor in cells, together with scattered, thm-walled blood vessels The 
few eellular elements contained long, spindle-shaped nuclei The softer portions 
of the tumor (fig 2B) uere composed of a aery cellular tissue, consisting mostly 
of large spindle cells with oval nuclei containing a moderate amount of chromatin 
Among these there ivere also strikingly large cells, with dark, bizarre nuclei, and 
giant cells wnth several paler nuclei Betw'een the cells there was a network of 
rather thick connective tissue fibers, wdiich m places were collected in condensed 
areas that contained few' cells 

Furthermore, there w'ere portions (fig 2C) in which there was developed a 
delicate, light blue ground substance between the cells The tumor cells m these 
regions often showed stellate form, with long, drawn out cytoplasmic processes 
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Fig 2 (case 2) — /?, specimen removed m 1926, representing a fibroblastic sar- 
coma showing uniformity of cellular structure, B, specimen removed in 1930, con- 
taining this area showing irregularitv of cells and tumor giant cells , C, same as 
B, show mg an area of myxosarcoma 
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There rvas a considerable number of mitotic figures m the cellular portions of 
the tumor In the periphery of the tumor there were several areas of neciosis ot 
the tumor tissue 

Diagnosis — The diagnosis was polymorphous spindle cell sarcoma with aieas 
of myxosarcoma 

Case 3 —Histoi y — G E , a u oman, aged SO, a housewife, was admitted to the 
hospital on March 7, 1929 She had been admitted the first time on March 21, 
1919, -with a history of cough, expectoration and dyspnea of twelve years’ duration 
For three years, she had noticed occasional blood-tinged sputum For two months, 
she had complained of epigastric distiess and a striking beneath the sternum Her 
condition was diagnosed as aortic aneurysm and bronchial asthma On her second 
admission two and a half years later, her condition was the same Roentgen 
examination revealed a large, round shadow in the right side of the chest, which 
was interpreted as a sacculated aueurjsm of the first portion of the aorta The 
patient was again seen m May, 1925, wntli the same picture On her fourth 
admission, in April, 1926, she was found to be markedly dyspneic and orthopneic 
Because of the persistence of the shadow m the right side of the chest o\er so 
long a period it was suggested that it might be a dermoid cyst of the mediastinum 
At her fifth and last admission, dyspnea was extreme, and there w’as marked 
cianosis Roentgen examination showed that the shadow bad growm considerably 
Pulmonary edema developed and the patient died 

Autopsy — Autopsy was perfoimed nine hours later by Dr Rabin The body 
w'as that of a middle-aged white woman The face was intensely cjanosed There 
w'ere prominent veins over the upper part of the abdomen and low'er part of the 
chest The lower extremities w'ere ver> edematous Owung to the limitations 
placed on the autopsj in the permit, the viscera were removed en masse through 
an abdominal incision Therefore, no adequate description of the thoracic viscera 
in situ can be made 

The right side of the diaphragm extended to the sixth intercostal space The 
riglit side of the pleural cavitv contained a large amount of amber-colored, clear 
fluid There w'ere a number of fine fibrous bands betw'een the upper lobe and the 
wall of the chest, the middle and upper lobes W'ere fused by adhesions Arising 
from the mesial aspect of the right upper lobe on a broad base and projecting into 
the pleural carity, there W'as a large w'hitish, oval tumor covered with a smooth 
membrane (fig 3) It measured 19 by 10 bj' 10 cm and was firm in consistency, 
giving the sensation of deep fluctuation The tumor lay between the lung and the 
anterior mediastinal structures Its upper pole extended to the dome of the 
pleural cavity and the low er pole almost to the diaphragm The superior i cna 
cava was compressed by the tumor, the ostium of the azjgos vein was obliterated 
and represented bv a dimple in the superior rena cava The entire lung w'as 
displaced lateralh and posteriorly, the upper and middle lobes being completely 
atelectatic The capsule of the tumor w'as smooth and glistening and w'as con- 
tinuous laterally with the pleura of the right upper lobe In this region, com- 
pressed pulmonarj tissue was risible beneath the capsule which was reflected from 
the mesial portion of the lobe onto the tumor for a distance of 3 or 4 cm On the 
mesial and anterior surface, a thin patch of anthracotic lung tissue, measuring 
116 hr 3 cm, was seen beneath the capsule Its continuitj rvith the upper lobe 
could not be traced The capsule corenng the tumor rvas reflected mesially o\er 
the mediastinum and rras continuous with the mediastinal pleura Therefore the 
iree surface of the tumor was corered br pleura Posteriorlj, the neoplasm 
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bulged into the substance of the right upper lobe, from which it was sharply 
demarcated and could be separated with case At the hilus of the lung, 
however, a small portion of the tumor had forced its way between the bronchial 
cartilages into the lumen of the bronchus of the upper lobe to form a smooth 
polypoid projection covered with bronchial mucous membrane This measured 
1 5 cm in length, 1 cm m width, and 6 mm in height It pointed upward toward 
the bifurcation, totally occluding the lumen of the bronchus of the upper lobe and 
slightl}" narrowing the lumen of the bronchus of the lower lobe The bronchi 
distal to the tumor contained mucopurulent material, but were not dilated On 
section, the tumor was solid throughout and had a pmkish-gray, fleshy appearance. 



Fig 3 (case 3) — ^Anterior view of the thoracic Mscera, showing large tumor 
on mesial surface of right upper lobe with an area of flattened anthracotic lung 
tissue on the anterior surface Note the hj'pertrophy of the right ventricle 

with many firm, ill defined nodules of firmer consistencj' There were a few small 
^ello^\, dr}"- areas of necrosis The bronchial lymph nodes shoved a few areas of 
calcification The left lung was large and well aerated 

The apex of the heart was formed mainl}’- by the right ventricle, which was 
markedly hj pertrophic and dilated The pulmonary artery and its branches showed 
a considerable degree of atherosclerosis The aorta showed numerous athero- 
sclerotic patches 

The abdomen contained no free fluid The abdominal viscera were markedlv 
congested 
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Miaoscopic Examination of Tnniot —Under low power magnification (fig 4), 
the tumor appeared to consist of an edematous tissue, rich m fibers, beset with 
numerous veins and capillaries and very rich in cellular elements The cells were 
in part uniformly distributed, in places, they were gathered together in small 
nests (fig 4/4) There was a dense network of parallel and intersecting wav}'’ 
fibers, which were occasionally collected in loose bundles, especially about the blood 
vessels, which were surrounded by a mantel of longitudinal fibers The fibers 
stained red with van Gieson’s stain, blue with Mallory's anilme-blue-fuchsm, and 
reddish brown with phosphotungstic acid hematovylm Prominent among the cells 
were spindle-shaped elements with long drawn out cytoplasm and elongated oval 
nuclei with infolded nuclear membranes and a scanty fine chromatin network 
containing small nucleoli These could easily be identified as fibroblasts Thev 
were uniformly distributed over the entire section and lay in close relationship to 
the collagen fibers, to which they were often closely attached Often the fibers 
seemed to be continuous with the finely drawn out cytoplasm These cells were 
often \ery large, with several protoplasmic processes and bi7arre, remarkably 
large nuclei, and occasionally there were multmucleated giant cells 

Between the fibers there were otten found cells, either smglv or in loosely 
connected groups, of a round or oval shape averaging from 8 bj’’ 8 to 8 bv 16 
microns, with abundant basophil, vacuolated cell bodies (Fig AC) These were 
often acidophil about the eccentrically situated nuclei The nuclei were small 
and round, measuring 2 5 microns in diameter They contained distinct, coarseh 
granular chromatin, which occasionally was gathered about an indistinct nuclear 
membrane Occasional!} the cells showed pseudopodia-hke processes Often they 
contained two nuclei 

Furthermore, there were small cells with very dark, round nuclei and narrow 
cvtoplasm, which could be identified as lymphocytes, in addition to a moderate 
number of eosinophil leukocytes, myelocytes and scattered nucleated red blood 
corpuscles, snigl}^ and m groups Numerous capillaries in longitudinal and cross- 
section, and only a few larger \eins completed the picture Attached to the walls 
of the blood vessels there were occasional spindle-shaped cells with large spindle- 
shaped nuclei and scanty c^toplasm, having the appearance of fibroblasts, differing 
Irom them, however, bv their somewhat darker nuclei and indistinct cell bodies 

Doubt as to the natuie of the vaiious histologic elements of this 
tumor can arise only as to the laige lotind cells with abundant cytoplasm 
A discussion of these cells is of impoitance because of then i elation to 
the genesis of this neoplasm 

Although these cells lesembled the mononucleai wandering cells of 
inflamed tissues (polyblasts of Maximow), the) can scarce!} be consid- 
eied as such foi a numbei of leasons Sections of all parts of the 
tumor contained these cells in gieat numbei s In geneial, they weie 
not found to lie in paiticular pioximity to the blood vessels The lattei 
W'eie not congested noi did they contain main leukocytes Theie weie 
no collections of emigiated blood cells in the tissues about the blood 
Aessels Moieoiei in then moipholog}, the cells coincided exactly 
V ith the histioc} tic wandeiing cells of embiyoiiic connective tissue This 
IS shown by a compaiison of then chaiacteiistics with the description 
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Fig 4 (case 3) — A and B, low po^\er views showing loose connective tissue 
containing a variety of cells , C, high powei view showing fibroblasts, 1} mphocytes, 
connective tissue fibers and mononuclear cells, resembling histiocytic wandering 
cells Note the resemblance to embr 3 mnal connective tissue 
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of the lattei by Maximow (Das Ausseheii des lockeien Gewebes bei 
Embrjonen in del mittleieii Peiiode der Schwangeischaft eiinneit sehi 
an entzuendetes mit Potyblaslen infiltiieites Gewebe des Eiwachsenen) 
(The appeal ance of the loose tissues in embr3^os dining the middle 
peiiod of piegiiaiicy leminds one of inflamed tissues, infiltiated with 
liolyblasts, in adults ) 

The spindle cells desciibed as lesembling fibi oblasts, lying in the 
\icinity ot the blood vessels, resembled, in then localization and mor- 
phology, the undifteientiated peuvasculai mesenchymal cells of Maxi- 
mow 

The cellulai elements of the tumoi in then moiphology and in then 
aiiangement throughout the stioina boie the closest lesemblance to the 
loose connective tissue in the latter phases of embiyonic life 

It IS theiefoie justifiable to conclude that the tumoi lepiesents a 
neoplastic oveigiowth of embiyonic connective tissue In this lespect. 
It diffeis fiom the iipe fibioma, which stiuctuially simulates matin e 
connective tissue Plowevei, it difteis fiom the fibioblastic saicoma in 
that it retains the tjpical stiucture of the mothei tissue in contiadistinc- 
tion to the atypism of malignant connective tissue tumoi s 

CAsr 4 — Htsfoty — R M, a white man, 41 years of age, was admitted to 
Mount Smai Hospital on Sept 6, 1919, complaining of pain in the light side of 
the chest The phjsician had aspirated the right side of the chest and withdrawn 
some bloody fluid On admission to the hospital, tlie patient was dyspneic and 
on eKaminatioii showed dilated venules over the right side of the lower part of the 
chest There were signs of fluid in the right side of the chest The edge of the 
In er was felt three fingers below the costal margin Roentgen examination showed 
a large shadow almost completely filling the right side of the chest, presenting 
the appearance of a neoplasm The patient was readmitted in April, 1930, com- 
plaining of increasing dyspnea and orthopnea Examination showed the same 
signs as before The liver was, however, larger, extending 15 cm below the 
costal margin The patient was intensely cj'anosed The lowei extremities iiere 
ler^ edematous There were lancose veins over both thighs The patient died, 
two da 3 "s after admission to the hospital, of cardiac failure 

Antop'iv — Autopsy ivas performed nine hours later by Dr Otani The bodv 
w'as that of a middle aged man, slightly obese, m complete rigor mortis There 
was marked cyanosis of the head and neck, with slight clubbing of the fingers 
and toes There w^as no edema The thoracic organs had to be removed througli 
an abdominal incision, and no dnect inspection of the thoracic viscera in situ was 
possible The right side of the diaphragm extended to the sixth, the left to the 
fifth, interspace The right side of the chest ivas filled by a soft tumor mass 
exceeding the size of a man’s head, which w'as adherent to the parietal pleura of 
the anterior and lateral walls of the chest There w^as a thick band between the 
lower surface and the diaphragm, and a flat band binding the upper pole of the 
tumor to the inferior border of the middle lobe The mass measured 25 by 19 
b\ 12 cm and was shaped like a cast of almost the entire right pleuial cavitv 


29 Max.mow A , in Moellcndorff, W Handbuch der microskopischen Anat- 
omies des Menschen, Berlin, Julius Springer, 1927, vol 2, pt I, p 504 
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with tlie exception of the dome, which was occupied hy the compressed upper 
lobe It was encapsulated bj a smooth fibrous membrane that was continuous 
with the Msceral pleura of the right lower lobe (fig 5) It was connected with 
the anterior portion of the inferior border of the lower lobe b> a flat pedicle of 
lung tissue, 6 cm m breadth, 5 cm m length and 6 mm m thickness The lung 
tissue of this pedicle continued for a distance of about 10 cm as a gradually thin- 
ning shell over the posterior surface of the tumor beneath the pleural capsule 
The tumor developed m front of the lower lobe Its base rested on the diaphragm 
Its upper pole displaced the upper and middle lobes into the dome of the pleura 
It greu between the lobes m the laige fissure, the upper and the middle lobe 
lesting on the front of the cranial portion of the tumor Arising m a similar 
manner from the base of the lower lobe was a tongue-shaped second tumor 



Fig 5 (case 4) — Posterior view of right lung, showing laige and small 
lipomas arising from the subpleural areolar tissue and attached to the lower lobe 
bv pedicles of lung tissue 


measuring 7 5 by 4 b)^ 2 5 cm This also was covered by pleura reflected from the 
lower lobe, and showed beneath the pleural capsule a continuation of pulmonary 
parenchyma for a short distance from its point of origin On section, both tumors 
were composed entirelj’- of grapehke nodules of yellow fat tissue (fig 6) It was 
richly rascularired by wide sinuses filled with coagulated and liquid blood, which 
were continuous with the pulmonary blood vessels 

The left pleural cavity contained no fluid, and the lung was free from adhesions 
It was slightly compressed from the displacement of the mediastinal structures to 
the left side by the tumor occupjmg the right pleural cavity 

The upper portion of the parietal pericardium on the right side Avas adherent 
to the tumor The pericardial sac was emptv The heart Aveighed 480 Gm The 
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apev \\as formed by the right chamber The right ventricle showed an extreme 
degree of hypertrophy and dilatation The right auricle was markedly dilated, 
the tricuspid ring was very wide The pulmonary artery measured 7 5 cm at its 
point of origin and showed slight atherosclerosis The left ventricle was slightly 
hypertrophic The valves of the heart were free from changes 
The abdominal viscera showed marked congestion 

Miooscopic Examination of Tumot — Microscopic examination of the tumor 
showed the tvpical structure of a lipoma 



Fig C Same tumor as in figure 5 on cross-section, show mg typical appearance 
of lipoma 

COMMr\T ON CASES 1 TO 4 

In then slow piogiess and then gioss anatomical featuies, because 
of which the\ are designated as giant tumois of the pleiiia, these cases 
confoimed with the cases in the hteiatuie In thiee of the cases, the 
localization of the tumoi, as a pedunculated mass projecting into the 
pleuial caMti and coieied eieriwheie b> the iisceral pleuia, show^ed 
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conclusively the point of oiigin of the neoplasm to be the subseious 
pleural tissue At the point of attachment of the tumor, the lung was 
drawn out in a pedicle that spiead out ovei the tumor for a short 
distance, but was sepaiated eveiywhere by the tumor capsule In the 
two fatal cases, death was due to the mechanical mteifeience with the 
pulmonar) cii dilation caused by the enormous tumoi, lesulting m 
failuie of the light ventiicle 

The micioscopic examination of these giowths, m accordance with 
the othei obseivations in the htei attire, showed them to be of mesen- 
chtmal oiigin There weie, howetei, diffeiences m the type of tissue 
ot t\hich the} tteie foimed The hist three t\eie connectne tissue 
tumors The fiist was a fibioblastic neoplasm of great cellulant} The 
tumoi cells weie unifoim in t^pe and showed no mitotic figuies 
The occasional infiltiation of the capsule, howetei, indicated that the 
tumoi possessed malignant propeities, and fibiosarcoma of a low grade 
of malignanc} was diagnosed It is significant that the second, at its 
first examination, showed a similai pictuie Specimens of the tumor 
leinoved foui ^eals after the paitial lesection of the neoplasm show^ed 
lemarkable changes m the histolog}, indicating a highl} malignant chai- 
acter, which was also CMdenced b} the formation of inetastases m the 
othei lung It is possible that the lepeated suigical mteifeience m 
lemoMiig poitions of the tumoi w’’as lesponsible for the malignant 
transfoimation of the tumoi This has been obseived commonh after 
incomplete removal of ceitam fibioblastic tumoi s Intensne ladiotheiap} 
did not airest the furthei giowdh and dissemination of the neoplasm 

The third tumoi, howeiei, in spite of its einbi}onal histologic stiuc- 
ture, was benign As has been stated, the micioscopic appeal ance ot 
the tumoi conformed full} wnth that of embryonal connectne tissue 
in the latei stages of its deAelopment It did not show anv cpiahtatne 
abei ration trom this tissue, and the quantitatne piopoitions of the 
cellular elements and fibrillar structuies w^eie identical wnth those of 
normal embi}onal connective tissue of this phase The long clinical 
couise of at least tw^enty }eais’ duration and the absence of any 
infiltration of the suiiounding tissue confiimed the benign nature of 
the growdh 

The fourth tumoi w^as a simple lipoma, wdnch caused death meiely 
because of the tremendous pioportions to which it had growm Although 
theie are no reports of giant fatty tumors of the visceral pleuia in the 
literature, the oiigm of such a tumor from the subserous aieolai tissue 
of the visceral pleura is not sui prising The development of fat tissue 
111 the edges of the lung in obsese patients is not uncommon Its signifi- 
cance in relation to the histogenic potentialities of the undifitei entiated 
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peiuasculai mesench)me in this legion has been commented on b} 
Wassermann in his elaboiate study on the deA'^elopment of fat tissue 

DirrUSE PLEURAL NEOPLASMS 

Since the fiist desciiption by Wagnei in 1870, theie has arisen a 
contioAeisy concerning the oncology of piimaiy diffuse pleural neo- 
plasms, which has giown with succeeding case lepoits and has lasted 
to the piesent da^ The lack of agieement legarding the classification 
of these tumois has been caused by the wide vaiiations in the appeal ance 
of the giOAVths both giossh and micioscopicall) Some appeal as 
epithelial giowths, otheis as of connective tissue oiigin, and otheis seem 
to belong to neithei class oi to both Whethei the point of oiigin lay in 
the supeificial lining cells of the plema (mesothehum), in the subseious 
connective tissue oi in the lymphatic endothelium has been a source of 
dispute This, togethei with the polymoiphic pictuie, has given use 
to confusion, ilhistiated by the vaiied nomenclatuie which has been 
applied to these tumois Kiumbein^' collected thiity difteient names 
foi the tumois undei discussion in his exhaustive study of the leported 
cases The names applied most fiequently, endothelioma, endothelial 
caicinoma, carcinoma, saicoma, lymphangitis piolifeians, saicocaicinoma 
and mesothelioma, are indicative of the diffeient moiphologic pictuies 
and of the different opinions of authois as to the point of origin To 
make this confusion moie complete, theie have been included in the 
liteiatuie on primaiy tumois of the pleura a number of cases that, on 
ciitical examination, aie proved to oiiginate definitely in the lungs or in 
the bionchi 

This situation was claiified to a considerable degiee b}^ the ciitical 
levien of all the cases in the Iiteiatuie by Robeitson®* in 1923 From 
an independent leview of the hteratuie ve conclude, as did Robeitson, 
that a consideiable piopoition of the cases leported weie leally cases of 
metastatic tumoi s of the pleura, and that all tiimoi s of the pleura should 
be consideied as metastatic if there is piesent in one of the viscera a 
neoplasm that can be considered a piimaiA' neoplasm The belief in 
the nonexistence of “endothelioma” aiismg from the subserous l}m- 

30 Wassennann, F Die Fettorgane des Menschen, Ztschr f Zellforsch u 
mikr Anat 3 235, 1926 

31 Wagner, E Das tuberkelahnliche LMTiphadenom, Arch f Heilk 11 497 
1870 

32 krunibein, C Ueber die Natur der Deckzellen der serosen Haute-Unter- 
svicbt an Hand eines primaren Pleuracarcinoins, Virchows Arch f path Anat 
219 400, 1924 

^ Fndothehoina of the Pleura, J Cancer Research 8 317, 
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phatics IS also concuned in However, we disagiee with the extieme 
point of view that no tiimoi of an epithelial structuie can oiiginate 
piimarily in the pleuia, and that the seiosal lining cells cannot be the 
sonice of such tnmois 

A case which has come under oui obseivation showed stiuctuial 
peculiaiities that aie of interest in this connection 

REPORT or CASE 

Hist 01 y — R Z, a voman, 26 years old, was admitted to Mount Sinai Hospital 
on Aug 22, 1929, complaining of pain m the left side of the chest from which 



Fig 7 (case 5) — Anterior view of the thoracic viscera, showing diffuse growth 
of a mesothelioma of the left pleura The heart has been reflected to the right in 
order to show the infiltration of the pericardium 


she had suffered for a period of eleven months Because of this ailment, she had 
been admitted to another hospital, where a nb resection was performed and radio- 
therap}"^ advised She subsequentlj received se\en treatments at another hospital 
On admission, she was weak and dj’^spneic She had a temperature of 102 F 
The left side of the chest was very prominent, the intercostal spaces obliterated 
There was flatness to percussion over the entire left side of the chest, with the 
exception of the left apex, anteriorly, where the percussion note w'as t>mpanitic 
Breath sounds were absent The heart was displaced to the right side, the right 
border was situated 3 inches (7 5 cm ) to the right of the midline The spleen was 
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palpable about 2 cm beneath the left costal margin Roentgen examination of 
the chest showed a diffuse shadow over the entire lett pulmonar}' field, with a 
marked displacement of the heart to the right side An exploratory puncture was 
performed The needle met with great resistance No fluid was obtained but a 
small piece of tissue W'as withdrawn! with the aspirating needle The diagnosis 
made at this time w'as that of a neoplasm of the pleura 

Microscopic examination of the fragment of tissue showed it to be composed 
of irregular _spmdle cells with intercellular fibrous stroma. The cells varied in 
si 7 ^ shape ^d s taining capacity Most of the xmcjet were spindle=shap£d How- 
ever, some were more rounded and irregular In general, the nuclei contained 



Fig 8 (case 5) — Coronal section showing the complete eiicasenient and infil- 
tration of the lung by tumor 


finely divided chromatin wnth a distinct nuclear nipmhran p The diagnosis from 
this histologic specimen was fibros arcoma 

Hie course was rapidly dowmhill Hie patient became w'eaker, her feier 
persisted, and she became increasingly aiiennc She w'as gnen an injection of 
Coley's laccine Three days later her temperature rose len sharply to 109 F, and 
,gll£-dmcL 

-Necropsy w'as performed on Sept 10, 1929, by Dr S Otani The 
bodi W'as that of a well de\ eloped and fairly well nourished wdiite w'oman The 
left side of the chest bulged forward markedly and was resistant to pressure 
The mucous nieiiibranes were pale There ivas slight cyanosis of the face The 
fingers and toes showed no clubbing Theie was a scar of an old nb resection 
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in the posterior portion of the left side of the chest There Mas a small, but deep 
decubitus ulcer over the sacrum, with bone exposed The diaphragm rested at 
the fifth rib on the right side and at the sixth nb on the left side 

Owing to a limitation of the permission for necropsy, the organs Mere remoied 
through an abdominal incision, therefoie, no exact observations could be made 
of the intrathoracic situs There were about 40 cc of clear fluid m the light side 
of the chest and a fcM^ fibrous adhesions over the middle and upper lobes The 
right lung shoM'ed some collapse of the loM'er lobe There Mas a small, whitish 
nodule m the pleura of the middle lobe The left side of the pleural cavity M'as 
entirelv obliterated, but it M'as possible to separate the lung from the M'all of the 
chest The parietal pleura M'as fused M'lth the Msceral lavci, except at the base 
It Mas composed of nodular tumor tissue M'hich mfiltiatcd the diaphragm and the 
M'all of the chest betM'een the ribs, especialh m the region of the operative scar 
The left lungwas completel} cns hcathcd by firm , nodula r, M'hitish, fibrous tumor 
t issue M'liich measured from 4 to 15 cm in thickness, the entire mass M'Cighing 
about 4 Kg (fig 7) It measured 30 cm in the longitudinal, 17 cm in the frontal, 
and 15 cm m the sagittal, diametei s The tumor infiltrated the periphery of 
the lung extensivel 3 in an irregular manner, in places extending into the center 
of the lung On various coronal sections, the lung parenclnma appeared com- 
pressed and extremely irregular in outline because of the extensne invasion bi 
neoplasm (fig 8) The bronchi shoM'cd neither infiltration nor narrowing of the 
lumen The Ivmph nodes at the lulus of the lung m'cic shghtlv enlarged and 
anthracotic , on section, some shoM ed infiltration bi M'hite tumor tissue 

The posterior portion of the parietal pericardium Mas encased and infiltrated 
b\ tumor nodules The pericardial caMt\ measured 13 5 cm m its long axis 
and 10 cm at its widest portion The heart M’as small and atrophic and displaced 
to the right The epicardium M’as covered M’lth a fine fibrinous exudate The 
columnae carneae of the left sentricle M'ere markedly flattened and the papillary 
muscles atrophic The arch and thoracic portion of the aorta Mere firmly fixed 
bj the tumor and shghth narroM’ed 

The peritoneal surface of the left poition of the diaphragm shoMed nodular 
infiltration by the neoplasm, winch involved the retroperitoneal tissues m this 
region and surrounded the left suprarenal capsule and the upper portion of the 
left kidnev There was no fluid m the peritoneal caMt> 

The M eight of the liver M'as 2,570 Gm It shoM'cd marked congestion, but no 
metastases 

The M eight of the spleen was 300 Gm It M'as about tM'ice the normal size and 
firm in consistencj’ The capsule shoM’ed a number of scattered M’hite plaques 
The pulp M’as congested 

Each kidney weighed 200 Gm The capsule of the left kidney shoM’ed infil- 
tration b}’ the tumor The capsule on both sides stiipped easilv, re^eallng smooth 
surfaces There was no infiltration of the kidne 3 S b 3 tumor tissue 

The left suprarenal gland was surrounded b 3 ’ tumor tissue, but not infiltrated 
The right showed no abnormality 

The uterus showed a small, white, fibrous nodule on the fundus The endo- 
metrium M’as smooth and pale The ovaries and tubes appeared normal 

The structure of the pancreas M'as natural, the conslstenc^ firm No evidence 
of tumor was seen 

The gastro-intestmal tract Mas normal 
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Miaoscopic E\avnnation of Tumoi — Sections were taken from \anous por- 
tions of the tumor, including the infiltrated lung Sections were also taken of the 
lining of the pleural cavity in order that a search might be made for the pleural 
mesothelium The latter was absent The section showed only tumor tissue, the 
surface of which was necrotic and covered by fibrin 












».e ce 








406 


ARCHIVES OF PATHOLOGY 


The material was fixed m Zenker-Helly’s solution and fonnaldeln de, and was 
embedded in paraffin The sections were stained with hematoxi hn-eosin, and by 
\an Gieson’s, Mallor 3 '’s aniline blue-fuchsin, the phosphotungstic-hematoxjdin and 
the Bielschowskjf-Maresch silver impregnation methods 

Various portions of the tumor showed different characteristics In general, the 
tumor was composed of irregular cells with large nuclei (fig 9B and C) The 





Fig 10 (case 5) — jMicroscopic sections illustrating sarcomatous portions of 
tumor A, pol 3 morphous appearance of elements wnth large atypical giant cells 
and abundant stroma , B, fibroblastic appearance of tumor cells in a cellular area , 
C, flattened cells of fibroblastic appearance W'lth dense stroma , D, Bielschowsky 
stain showing fibers surrounding each cell 


cells \aried considerably in size, from 11 b 3 ’^ 7 to 21 b 3 ^ 12 microns, with nuclei 
'ar 3 ing from 7 b 3 ’' 7 to 15 bv 10 microns In places, the cells w^ere flattened and 
m other places rounded The nuclei also laried in size and shape The 3 " pos- 
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sessed a sharp nuclear membrane, which was often infolded The nuclei w^ere 
pale The chromatin network was scanty The nuclei contained one or more 
distinct nucleoli (fig 9 B) Some of the nucleoli were exceedingly large Manj 
of the cells contained two or more nuclei of the same appearance There w^ere 
man> coarse mitotic figures (fig 9 C) The cytoplasmic outline was very hazy 
There w^ere fine cytoplasmic processes, which, m the specimen stained wuth 
hematoxylm-eosin, seemed to blend with intercellular fibers 

The cells also varied m their arrangement In some sections there were areas 
m wdiich the cells were closely approximated with scant intercellular material 
This, together with the characteristics of the nuclear structure, gave the appear- 
ance of an epithelial new growth In places, the cells lay in nests, forming an 
alveolar arrangement (fig 9 A) In other places, they w^ere arrayed in row's, a 
trabecular airangeinent Here also the arrangement of the cells and the nuclear 
structure gave the appearance of an epithelial growdh (fig 9 5) 

In sections stained by the Mallory amline-blue method or impregnated w'lth 
silver according to Bielschowsky-Maresch, a netw’ork of fioers surrounding almost 
every cell was demonstrated (fig 9 D) In order to trace the origin of the fibers, 
the nests of tumor cells within the adjacent lung tissue w'ere examined Here not 
every cell was surrounded bj' fibers How'ever, the cytoplasm of some of the cells 
showed a bluish violet tint (wuth Mallory’s aniline-blue stain), and occasionally 
one could recognize bluish specks wuthin the cytoplasm with a condensation of 
bluish material at the edges of the cells Such an appearance was not found in 
the cells that were sui rounded by fully de\ eloped fibers 

In places, the cells assumed a bizarre form (fig 10^) They w'eie very 
irregular, and there w'ere man> multinucleated giant cells, wuth considerable 
fibrillar tissue between the cellular elements There w'cre, m addition, a number 
of thin-w ailed capillaries and occasional flattened fibroblasts 

111 other places, the cells w'ere markedly flattened and elongated (fig 10 B and 
C) The nuclei also were flattened and elongated, and the chromatin network was 
compressed and appeared more compact, giving the nuclei a darker appearance 
The infolding of the nuclear membrane was more prominent m these regions In 
these portions the fibers, which were more scanty and formed only an incomplete 
iietw'ork m the other portions of the specimen, w'ere numerous Wavy fibers, 1 
micron m thickness and running longitudinal^ , were seen betw'een the cells 

In the section impregnated with sili er, the fibers evere seen everjwvhere between 
tile cells (fig 10 D) In places, the fibers were condensed to form thick bands 
Here the cells were compressed and few'er m number 


COMMENT ON C-tSE 

This case belongs to the gioup of diffuse pleuial neoplasms ivhich 
completel} ensheath the lung Its pi unary oiigin m the pleura is beyond 
question Although the autopsy w'as limited to the abdomen and thoiacic 
■\isceia, theie was no clinical suspicion throughout the entiie couise 
of the illness of aii) new' giowth m ani other legion of the bod} In 
the oigans that w'eie examined theie w'as no other giowTli that could 
possibly have been consideied as pi unary Moreover, the histologic 
pictuie confoimed fully wuth that of some of the undoubted piima'i} 
pleuial tuinois described in the literatuie 



408 


ARCHIVES OF PAIHOLOGY 


The striking peculiaiity of the histologic picture was the fact that it 
was composed of cells of an epithelial appeal ance, which, however, were 
almost every wheie sepaiated from each other by collagen fibeis In 
places these cells weie ai ranged in alveolar nests oi in lows, ^\lth only 
a scant} incomplete fibiillai netwoik In othei places, howevei, the 
cells were remaikably flattened, with a maiked development of mtei- 
celhilar tissue, gnmg the appeal ance of flbioblastic tissue The intercel- 
lular fibers appealed to be foimed by the tumoi cells themsehes This 
was indicated by the absence of otbei fibei-foiming cells and by the 
observation of fibiil development within the c}toplasm of the cells 
situated m the peiipheial poitions of the tumoi 

The piedommant cell t\pe was a laige polygonal cell, often with 
abundant c}toplasm The nucleus was laige The chiomatm was 
sparse and finely divided, gnmg the nucleus a pale vesiculai appeal ance 
The chiomatm was condensed at the peiiphei} of the nucleus, foimmg 
a -vei} distinct nucleai membiane which -was iiiegulai and infolded 
Theie were many laige nucleoli In spite of the presence of the inter- 
cellular fibers these cells geneiall} difireied from fibroblasts The 
appearance was moie that of epithelial cells, and it coiiesponded to the 
desciiption of the seiosal lining cells as given by Maximow 

Among the piimaiy pleuial neoplasms desciibed in the hteiatuie 
theie aie a numbei the desciiptions of which aie similai to that of the 
one repoited here Cases of such tumors ha-ve been leported by a 
numbei of obseners Bernaid and Gutmann gave excellent desciip- 
tions of the epithehal-hke nucleus and of the leticulum which suiiounded 
each cell They appreciated the peculiai nature of the tumoi s and each 
consideied his case unique in the liteiatuie Koinitzei legaided his 
case as that of simple endothelioma m spite of the fact that his desciip- 
tion IS identical with that given heie Podack and Boehme remarked 
that then tumoi s contained islands of epithelial cells, but also showed 
saicomatous qualities They concluded, however, that the} weie dealing 
with a piohfeiation of lymphatic endothelium, which is closely related 
to the mesenchyme The case repoited b} MacMahon and Malloiy®® 
as a pleural sarcoma is found, on examination of their plates, to simulate 

34 Bernard, cited bj" Robertson (footnote 33) 

35 Gutmann, C Beitrag zur Kenntnis der pnmaren mahgnen Tumoren der 
Pleura, Deutsches Arch f klin Med 75 337, 1902-1903 

36 Kornitzer, E Zur Kenntnis dcr Pleuratumoren, Berl klin Wchnschr 
56 1039, 1919 

37 Boehme, Pnmares Sarcocarcmom der Pleura, Virchows Arch f 

path Anat 81 181, 1880 

38 klacAIahon, H E , and IMallor}’-, G K Fibrosarcoma of the Pleura, Am 
J Path 4 387, 1928 
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oui case very closely Glocknei ’s two cases of endothelioma of the 
peiitoiieum piove to be of a similar natiiie 

That the pleuial lining cells are capable of producing tumois with 
both epithelial and connective tissue chai act eristics was pointed out by 
Paltaufd® Borst^^ and Kaufmann Miller and Wynn,^^ in lepoiting 
a case of tumor of the peiitoneum, weie the fiist to advance the opinion 
that a neoplasm of the lining cells was able to piesent both epithelial and 
fibroblastic chaiacteiistics, because of the embiyologic relationship of 
these cells to the mesoderm This opinion was also held by Zeckwei 
in hci lepoit of a case of pleuial mesothelioma A consideiation of the 
embi}onal development and of the lecent investigations, of the poten- 
tialities of the mesothelial cells coiioboiates this view 

Accoiding to the accepted embiyologic studies of Heitwig, the lining 
of the pleui Opel icai dial cavity develops fiom the celomic epithelium, 
which IS developed by the splitting of the mesoderm (not the mesenchyme 
as is stated by Kaufmann, who is quoted by Robeitson®®) Theie is 
no basement membiane between this celomic epithelium and the undei- 
lymg mesenchyme, which latei also aiises from the mesodeim and which 
gives use to connective tissue, the blood and the endothelium of the 
lymphatic and blood vessels The close genetic i elationship between the 
celomic epithelium and the undei lying mesenchymal tissue is therefoie 
appal ent 

Since this epithelial tissue has its ultimate origin in the mesodeim, 
and since, as later leseaich has shown, it has potentialities which difirei- 
entiate it fiom the ectodeimal oi endodeimal epithelium, it has been 
called mesothelium It should be noted that m its development it has 
no diiect i elation to the endothelium of the lymph spaces, which is a 
highly specialized foim of mesenchyme 

Eail} obseivers believed that they could show transitions fiom the 
mesothelial coveiings of the peiicardium to fibrous tissue The pictuies, 
honevei, weie not convincing 

Since the work of Marchand in the production of inflammatoiy 
leactions in the peritoneum by the intiodiiction of spores of Lycopodium, 

39 Glockner, A Ueber den sogenannten Endothelkrebs der serosen Haute 
(Wagner-Schul?), Ztschr f Heilk 18 209, 1897 

40 Paltauf, R Ueber Geschwnlstc der glandula carotica, Beitr z path Anat 
u 7 allg Path 11 277, 1892 

41 Borst, M Die Lebre ^ on den Geschwulsten, Wiesbaden, J F Bergmann 
1502, Aol 1, p 287 

42 Kaufmann (footnote 4, p 386) 

43 :Miller J , and Wj nn, W H A Malignant Tumor Arising from the 

Endothelium of tlie Peritoneum and Producing a Mucoid Ascitic Fluid T Path 
S. Bact 12 267, 1908 ’ 

44 Zeckw er I T klesothehoma of the Pleura Arch Int kled 34 191 1924 

45 klarchand, F Die Ver uiderungen der peritonealen Deckzellen nach Ein- 
fuliriing klciner Fremdkorper, Beitr z path ^nat u z allg Path 69 1, 1921 
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a contioveisy has aiisen as to the potentiality of the mesothelium foi 
displaying mesenchymal chaiacteiistics and foi foiming mteicellulai 
fibers Maichand^'^ m his eaily work, which was checked by moie 
caieful latei obseivations, believed he was able to demonstiate this 
beyond a doubt 

Recently, Cunningham, who has been the chief exponent of the 
specificity of the mesothelial cells as epithelium, has cast doubt on 
the conclusions diawn fiom these studies based on the nutation of the 
seious membranes by foieign bodies He was able to show lemaikable 
pictuies of hypeiplasia of the mesothelial cells by the injection of iiii- 
tants into the seious ca^aties Othei authors hare called attention to 
the fact that the mesothelium of lowei animals may become so diflreien- 
tiated as epithelial stiuctuies that they beai cilia Stiatified epithelial- 
like piohfeiations have been noted ovei the peiitoneal suiface of the 
diaphragm and m the beadlike thickenings on the splenic capsule Cun- 
ningham felt that the connectne tissue growth that followed nutation 
of the pleura and peiitoneum was due to the degeneiation of the seious 
lining cells and to piohfeiation of the subseious connectne tissue By 
using the silver impiegnation method to demonstiate what he consideied 
to be the outline of the mesothelial cells, he was able to demonstiate 
the loundmg of these cells, then degeneiation, the sepaiation of the 
cells from each othei and the foimation of fibroblasts between them 
He theiefoie consideied that this fibroblastic piohfeiation oiiginated 
from the connective tissue undeineath the lining cells and not fiom the 
mesothelial cells 

Maximow,'*® in his latest woik, pointed out the difficulty of di awing 
conclusions from such obsei\ations By means of tissue cultuies he was 
able to observe dnect tiansitions fiom the mesothelial cells to fibi oblasts 
The degeneiative changes noted b}'^ Cunningham weie obsened, but 
aftei a longei oi shoitei inteival of time, the lounded mesothelial cells 
giaduall}'^ developed processes, became of fibioblastic appeal ance and 
developed collagen fibeis 

This constitutes final pi oof of the mesenchjmal potentialities of 
the mesothelium These potentialities, pioved both by embiyologic and 
by experimental evidence, explain the pecuhaiities piesented by the 

46 Marchand, F Ueber die Beziehungen der pathologischen Anatomic 7iir 
Entwicklungsgeschichte, besonders der Keimblattlehre, Verbandl d deutscb path 
Gesellsch 2 38, 1899 

47 Cunningham, R S The Changes in the Omentum of the Rabbit During 
Alild Irritations with Especial Reference to the Specificite of the Mesothelium, 
Bull Johns Hopkins Hosp 33 257, 1922 , The Effects of Chronic Irritations on 
the Morphology of the Mesothelium, ibid 35 11, 1924 

48 Maximow, A Ueber das Mesotheliom (Deckzellen der serosen Haute) 
und die Zellen der serosen Exudate, Arch f exper Zellforsch 4 1, 1927 
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tumor Avhich has been leported here That epithelial structines may 
develop from the mesothehum in accoi dance with the observations of 
Cunningham cannot be denied The formation of primary epithelial 
tumors of the pleuia as lepoited by Harris/® Benda®® and Spiunt®" is 
explainable on this basis In fact, the illustrations accompammg the 
lepoits of the lattei two piesent a close lesemblance to the epithelial 
hjperplasia pioduced experimentally by Cunningham 

The occurience of tumors that present both epithelial and mesen- 
chymal chaiacteiistics, as in our case, and in those repoited m the 
liteiatuie and lefened to heie, therefoie, is not surprising Eien 
diftuse sai comas, such as desciibed by Cohen,®“ Deruschinshy,®^ 
Schwalbe, Regnault,” Petiiaux,®“ Oeliick®' and Brandam,®® including 
the chondrosai comas of Busse,®® Schultze and Fallschei/^ ma} con- 
ceivably be explained on the same basis of the developmental potentiali- 
ties of the mesothehal cells The similarity of these diffuse sai comas 
m their gross appeal ance to the other diffuse pleuial tumors makes it 
piobable that the}- also oiiginate fiom the smface and not fiom the 
subseious aieolai tissue It is to be expected that tumois aiising fiom 
the surface would be diftusel} spiead throughout the pleural caiity 
On the othei hand, tumois aiising subpleuially aie apt to remain local- 
ized It is significant that the localized neoplasms of the pleura desciibed 


49 Hams, T A Contribution to the Pathology and Clinical Features of 
Malignant Disease of the Pleura, J Path & Bact 2 174, 1893-1894 

50 Benda, C Ueber das primare Carcinom der Pleura, Deutsche med Wchn- 
schr 23 324, 1897 

51 Sprunt, T P Primar} Carcinoma of the Pleura, Bull Johns Hopkins 
Hosp 22 289, 1911 

52 Cohen, Em Fall a on primaren Fibrosarcoma der Pleura, Inaug Diss , 
Wurzburg, 1895 

53 Deruschinskj , S F Primares Sarkom der Pleura, Deutsche med Wchn- 
schr 14 52, 1888 

54 Schualbe, E Zur Lehre \on den primaren Lungen und Pleurageschwuls- 
tcn, Deutsche med Wchnschr 17 1238, 1891 

55 Regnault, F Sarcome pnmitif de la pleirc, Bull Soc anat de Pans 
62 528 1887 


56 Petriaux, L Reflexions sur quelcpies cas de tumeurs de la ple\re, These 
de Pans, 1893, p 51 

57 Oelrick, I D Ueber malignc Lungen- und Pleiiratumoren, Xord med 
A.rk , 1903, %oI 3 nos 3 and 8 

58 Brandam, T Contnbucion al estudio anatomo-chnico de los sarcomas 
piimitnos de la pleura Re^ Soc med argent, Buenos Aires 15 237, 1907 

59 Busse, I Ueber ein Chondrom\ xosarcoma pleurae dextrae Virchows 
Vrcli f path knat 189 1 1907 


60 Sclnilt/e 

61 Fallscher 
Diss , Bonn 1909 


Knorpel der Lungenplcura Inaug Diss, Greifswald, 1905 
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in the fiist pait of this aiticle all aiose subpletiially and weie of 
undoubted connectne tissue oiigin 

Most of the difficult}^ has been due to too much emphasis on the 
histologic pictuie and lack of appieciation of the point of oiigm This 
conception of the umtaiian oiigin of the diffuse neoplasms of the pleuia 
eliminates the confusing expeiiences m classifying pleuial tumois It 
IS theiefoie lecommended that the teim mesothehum, the teim hist 
applied liy Adami, be accepted to designate all the diffuse neoplasms of 
ot the pleuia that aiise fiom the mesothehum, whethei the} appeal 
to be composed of epithelium, connectne tissue, oi both 

SUMMARY 

Piimaiy neoplasms of the pleuia aie divided into localized and 
diffuse foims The hteiatuie on giant tumois of the Msceial pleura 
has lieen leviewed, and foui new cases have been lepoited These 
tumois aie of mesench}mal structuie and oiigmate fiom the subpleuial 
aieolai tissue Although, histologically, the} usual!} piesent CMdences 
of a low giade of mahgnanc}, they piogiess vci} slowh and usuall} 
cause death by mteifeience uith the pulmonaiy cii dilation The} offer 
an oppoitunit} for suigical lemoral 

Diffuse neoplasms of the pleuia aiise fiom the suiface lining cells, 
the mesothehum, and should be designated mesothelioma They ina} 
present the characteiistics of epithelium, of connective tissue oi of both 
A case of the last type is lepoited The complex stiuctuie of the tumoi 
is explained by the vaiied potentialities of the mesothelial cells as shown 
b} their histogenesis and liy experiment 

62 After the presentation of this paper, attention was drawn to the article of 
E Kux (Zur Kenntnis der primaren Geschwnlste dcs Brustfells, Virchows Arch 
f path Anat 272 650, 1929), wlio had previousl}’^ emphasized the significance of 
the work of Maxiinow in explanation of three cases of pleural mesothelioma that 
showed both epithelial and fibroblastic characteristics 



AVITAMINOSIS 


I PATHOLOGIC CHANGES IN NLRSING AND IN WEANED ALI’.INO 
RATS SUrrERING FROM VITAMIN B DEFICIENCY 

BARNETT SURE, PhD 

rWETTEVILLE, VRK 

HARVEY S THATCHER, M D 

EITTLE ROCK, ARK 
AND 

DOROTHY J WALKER, MS 

FA\ ETTEVILLE, ARK 

Duiing the last few ^^ears it has been definitely established ^ that the 
dietdiy factoi which McCollum and Kennedy - in 1916 termed “watei- 
soluble B” and which was later generally recognized as “vitamin B’’ 
IS a complex composed of at least two distinct vitamins one of these 
IS 1 datively thermolabile and has antineiii itic and growth-piomoting 
pioperties, the other is more stable aftei heating undei piessiiie also 
possesses gi owth-promoting pioperties, and functions in the pievention 
and cure of pellagra-hke symptoms m the rat The foimei is also 
lefeiied to as the antibeiibeii, and the latter as the antipellagnc, vita- 
min The nomenclature of these dietaiy essentials has not yet been 
finally settled, but foi the present we have adopted the terms lecom- 
mended by the Ameiican Society of Biological Chemists,® i e , the lettei 
“B"’ to lepiesent the antineui itic, and the lettei “G” to indicate the 
antipellagnc, factoi 

Piactically all of the liteiatuie on the pathologic changes lesulting 
from vitamin B deficiency deals with the vitamin B complex, and a 

Submitted for publication, July 21, 1930 
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From the Laboratorj of Agricultural Chemistry, UniversiD of Arkansas, 
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1 Smith and Hendrick Pub Health Rep 41 201, 1926 Goldberger, 
Wheeler Lilhe and Rogers Ibid 41 297, 1926 Goldberger and Lillie Ibid 
41 1025, 1926 Chick and Roscoe Biochem J 21 698, 1927 Sherman and 
ANtmajcr J Biol Chem 75 207, 1927 Hunt Ibid 78 83, 1928 Evans and 
Burr Ibid 76 263, 1928 Sure Ibid 80 297, 1928 Salmon, Ha>s, and Guerrant 
Etiologr of Dermatitis of FNperiniental Pellagra of Rats, J Infect Dis 43 426, 
1928 Sherman and Sandels Proc Soc Exper Biol & kled 26 536, 1929 

2 klcCollum and Kenned 3 J Biol Chem 24 491, 1916 

3 Science 69 276, 1929 

4 Jackson The Effects of Inanition and klalnutntioii on Grow th and Struc- 
ture, Arch Path 7 1042, 1929, Ibid 8 81 and 273, 1929 
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laige pait of it is concerned with work on pigeons/’ hence, no attempt 
has been made to leview any of this woik For a complete summary on 
the subject, the leadei is refeired to Jackson’s lecent leMew ‘ The 
onl) aiticle dealing somewhat with the gioss and micioscopic changes 
lesulting fiom uncomplicated vitamin B deficienc}^ that has come to oui 
attention since the completion of oui study is that of Findlay,® but the 
gi eater part of his paper tieats of the antipellagnc factoi, vitamin B 2 , 
which IS the tentative nomenclatuie adopted by the English biochemists 
foi this dietaiy essential 

The stimulus foi oui investigation of tissue changes ni aMtammosis 
was the discovei} b) Suie and Schilling seveial }ears ago that the 
nuising }oung of the albino lat, the maternal diet of which contained an 
insufficient amount of the vitamin B complex foi lactation, died rvithout 
hemoiihaqes m the osteogenic tissues, particulaily at the juncture of the 
occipital and paiietal bones " Theiefoie, the first study concerned itself 
with musing joung sufteiing fiom a deficiency of the vitamin B com- 
plex In this connection we examined only the histologic changes in 
the livei Latei, the peifection of a biologic method foi the pioduction 
of uncomplicated -Mtamin B deficienc} in nui slings of the albino lat** 
enabled us to investigate the possible histologic eilect of such avitami- 
nosis We then turned oui attention to weaned and gi owing lats In 
this communication, we summai ire out obsei \ ations on animals that 
ha-\e been depiued of the vitamin B complex and of Mtamin B alone 

In pievious publications, Suie Kik and Walkei, and Sine and 
Smith® demonstiated that in Mtamin B deficiency and m deficiency of 
the Mtamin B complex anlwdiemia de\elops, associated with a dis- 
turbance m hematopoietic function, although no definite anemia was 
established This condition was encounteied m nurslings, as well as in 
weaned animals Suie and Smith found an mciease m the nonsugai 
reducing substances m uncomplicated Mtamin B deficienc} The most 
maiked biochemical change noted rras a 1 eduction m the glvcogen con- 
tent of the hvei 

The rations used and the lesults of the present im estigation are 
summai ized in tables 1 to 5 inclusue and m figuie 1 

5 McCarnson Indian Med Res ^lein No 10, 1928, p 1 Sundararajan 

Ibid , p 59 ^ 

6 Findlay 'j Path & Pact 31 353, 1928 

7 Sure and Sehilling Vitamin Requirements of Nursing Young II The 
Production of Beriberi in the Nursing Young (Mus Norvcgious A.lbmus) Asso- 
ciated with Hemorrhages, Am J Dis Child 35 811, 1928 

8 Sure and Smith J Nutrition 1 537, 1929 

9 Sure, Kik, and Walker J Biol Chem 82 287, 1929 Sure and Smith 
Ibid 82 307, 1929 

10 Sure and Smith J Biol Chem 84 727, 1929 

11 Sure and Smith Proc Soc Exper Biol & Med 27 861, 1929 



Table 1 — Composttwn of Rations 


Components 

Whole ■wheat 
Rolled oats 
Yellow eorn 
Rice polishings 
Linseed oil meal 
Commercial casein 
Cod liver oil 
Sodium chloride 
Calcium carbonate 


Stock 

Stock 

Diet P 

Diet O’' 

27 0 

27 0 

20 0 

26 0 

25 0 

20 0 


50 

15 0 

150 

50 

50 

10 

10 

05 

0 5 

05 

0 5 


lOOOf 1654 


Ration 

"a 

1145 143S 1432 1070 1040 


Casein (purifled)§ 
Agar agar 
McCollum’s salts 1S3 
Butter fat 
Northwestern yeast 
Autoclaa ed yeast 
Dextrin 
Cod liver oil 
Corn starch 


20 

2 

4 

5 


69 


IS 

20 

20 

20 

IS 

IS 

4 

4 

4 

4 

4 

4 

10 

5 

5 

5 

10 

8 


10 

10 

5 

5 

5 

OS 

61 

61 

00 


2 





0 

Go 


* These rations were supplemented with a liberal supply of cow's milk daily 
t This ration was supplemented with 6 drops of cod liver oil daily to each animal 
§ Purified by extraction for one week with water acidulated with acetic acid 


Table 2 — The Effect of Deficiency of the Vitamin B Coniplev and of Unconi- 
pUca*ed Vifaniiti B Deficiency on the Amount of Fat in the Liveis 
of Nnising Young of the Albino Rat 




Range in 

Range m 


Percentage of Oases 



Am 

Ages, 

Weight, 

r- 


A 



Diet 

mals 

Days 

Gm 

++++ +-f+ 

+ + 

+ 

None 

Deficient m i itarain B complcv 

67 

18 to 29 

20 to 35 

7 46 

16 42 

S3 34 

38 81 

5 97 

Deficient in vitamin B 

SO 

26 to 41 

17 to 30 

0 

0 

0 

10 30 

83 70 

Control stock diet 1 

82 

18 to 26 

20 to 45 

0 

0 

0 

40 63 

50 37 

Control, stock diet 0 

53 

4 to 40 

8 to 98 

0 

0 

23 04 

84 53 

41 81 

Control, high least diet (11451 

09 

19 to 21 

25 to 30 

0 

11 60 

11 60 

7 24 

69 50 


Table 3 — The Effect of Age an the IVcights of Livei and Spleen of Ninsing 
Young and of the Weaned Young of the Albino Rat on Stock Diet 1 


Ln er Sp een 

A ^ X 



Age, 

Body 

IVeight, 

B eight. 

Percentage 
of Bodj 

f 

W'eight, 

^ 

Percentage 
of Body 


Days 

Gm 

Gm 

Weight 

Gm 

Weight 

Nursing j onng of mothers 

4 (0)» 

so 

0 4676 

5 84 

0 0492 

0 61 

on stock diet i 

S (0) 

14 4 

0 6069 

4 33 

0 0788 

0 56 


12 (53 

15 4 

0 6282 

4 OS 

0 0700 

0 45 


15 (12) 

16 (12) 

232 

21 0 

0 8709 

0 8615 

3 78 

4 12 

0 0712t 

0 3Sf 


19 (4) 

30 0 

14675 

4 89 

0 0845 

0 28 


24 (5) 

33 2 

1 7293 

5 20 

01183 

n 


23 (61 

47 0 

3 3173 

6 93 

01930 

0 41 

M caned i oung on 

31 (0) 

30 

41203 

0 98 

n 

0 3/ 

0 43 

stock diet 1 

SO (0) 

75 

5 6120 

7 48 

0 3232 


40 (S) 

77 

3 2304 

0 70 

0 2949 

0 38 


• Numbers in parentheses refer to numbers of animals taken for that particular age 
t IliQ figures lor the spleen weights are the average of six nurslings 




Table 4 — 1 he Effect of Deficiency of the Vitamin B Complex and of Uncom- 
plicated Vitamin B Deficiency on the Weights of Ltvci and Spleen 
of N 111 sing Young of the Albino Rat 


Li\ er Spleen 






/ 

s 

/ 





Body 


Percentage 


Pereentage 


Age, 

Weight, 

Weight, 

of Bodj 

B eight. 

of Bod} 


Dajs 

Gin 

Gm 

B eight 

Gm 

B^eight 

Dcfieicne\ of Mtnmm B 

10 

(C)" 

12 0 

0 4577 

3 81 



eomplcA 

17 

f5) 

15 0 

0 3S1S 

390 

0 0259 

017 


10 

(4) 

21 0 

1 4040 

183 

0 01",S 

0 22 


22 

(0) 

10" 

0 9291 

170 

0 0308 

019 


24 

(0) 

20 0 

1 4920 

7 40 




30 

(0) 

19 0 

1 1172 

0 40 



Uncomplieatcd ^ itamin B 

20 

(12) 

24 1 

1 1C5S 

4 34 

0 0000 

0 27 

defle eney 

28 

(C) 

21 0 

1 2190 

ISO 

0 0432 

0 20 


33 

(2) 

23 0 

1 4813 

0 44 

0 0370 

010 


31 

(C) 

271 

2 2047 

8 23 

0 0011 

0 22 


41 

(5) 

24 0 

1 031" 

0 11 




*' Numbers m pnrentlie‘-es refer to numbers of nnimnls tnEen for tbnt pnrticulnr ii{,c 


Table 5 — Compaiison of Weights of Adrenal Glandi, Spleen, Hcait and Liver of 
the Weaned Albino Rat Dining a Penod of Gioivth on Conti ol Diets, zvitli 
Those of the Albino Rat Dm ing a Pci lod of Deficiency of the 
Vitamin B Complex and Duung a Penod of Uncom- 
plicated Dcficicncv of Vitamin B 


Adrenals Spleen Ilenrt Lner 

— A ^ , A ^ 





Body 

r-' ^ 


a , 


^ 

B'cight, 

> 

r- — ^ 



\se, 

Am 

B't, 

B eight. 

Per 

Belglit, 

Per 

Per 

B^eight, 

Per 

Diet 

Da}s mals 

Gm 

Gm 

Cent 

Gm 

Cent 

Gm 

Cent 

Gm 

Cent 

Control diets 
ration 1452 
plus from 30 I 

f 130 

O 

O 

104 

0 0203 

0 010 

0 0335 

0 38 

0 7139 

0 43 

0 81 

4 15 

to 150 mg of 1 

142 

2 

102 

0 0259 

0 010 

0 3528 

0 22 

0 0707 

0 41 

0 85 

4 22 

an alcoholic 1 
extract from 
least foam 

, 118 

o 

o 

ISO 

0 0223 

0 012 

0 4322 

0 23 

0 7245 

0 39 

7 57 

4 07 

dail} 

r 92 

3 

201 

0 0185 

0 009 

0 9403 

0 40 

0 8441 

0 45 

8 0000 

4 27 

StocL diet 0 

97 

4 

194 

0 0211 

0 011 

0 8873 

0 40 

0 8025 

0 43 

8 4914 

4 34 


110 

0 

204 

0 0254 

0 012 

0 7870 

0 38 

0 8504 

0 41 

5 4750 

4 03 


. US 

7 

190 

9 0253 

0 013 

0 0358 

0 33 

0S1G8 

0 42 

9 2800 

4 73 


70 

2 

58 

0 0190 

0 033 

01037 

0 33 

0 3080 

0 03 

2 0757 

4 01 


71 

1 

47 

0 0150 

0 032 

01252 

0 27 

0 3254 

008 

1 0580 

2 23 

Diet deficient 

7o 

o 

00 

0 0209 

0 045 

01775 

0 29 

0 4009 

0 70 

3 4435 

5 74 

in the 1 itamin. 

70 

2 

57 

0 0229 

0 010 

01575 

0 21 

0 4500 

0 80 

2 5411 

4 45 

B complex 

78 

1 

f-O 

0 0201 

0 040 

01028 

0 34 

0 3254 

058 

2 4420 

4 30 

ration 1009 

87 

2 

GO 

0 0198 

0 033 

01283 

0 21 

0 5105 

0 85 

4 4405 

7 34 


89 

2 

(.7 

0 0134 

0 020 

0 1319 

019 

0 4828 

0 72 

31057 

4 03 


93 

3 

07 

0 0130 

0 020 

01787 

0 20 

0 4254 

0 03 

3 0487 

4 55 

Uncomplicated 
1 itamm B | 

78 

7 

04 

0 0174 

0 027 

0172C 

0 27 

0 4279 

0 63 

3 0190 

4 72 

deficiency 

82 

5 

70 

0 0101 

0 021 

01738 

0 23 

0 5070 

0 07 

3 2372 

4 20 

ration 1452 

94 

2 

02 

0 0232 

0 037 

OIGIO 

0 20 

0 3012 

0 58 

3 7129 

5 98 

supplemented 

99 

1 

51 

0 0218 

0 041 

0 2155 

0 41 

0 4010 

0 70 

3 5949 

0 78 

daily ivith 

122 

1 

88 

0 0272 

0 031 

01907 

0 22 

0 3989 

0 45 

5 9400 

0 75 

from 5 to 10 

127 

1 

88 

0 0180 

0 021 

01019 

019 

0 5900 

0 07 

4 0400 

5 27 

mg ofiita 

134 

1 

74 

0 0210 

0 029 

01700 

0 24 

0 5380 

0 73 

3 0850 

4 94 

min B con 
centrate 82 

142 

2 

108 

0 0315 

0 029 

0 2955 

0 27 

0 5145 

0 47 

4 5277 

4 19 
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PATHOLOGIC CHANGES IN NURSING YOUNG OF THE ALBINO EAT 

Defiaency of the Vttamw B Complex — Deficiency of the vitamin B 
complex was produced m the nursing young of the albino rat by a 
method previously developed by one of us (B S^-), using lation 
1009^® supplemented with enough of the vitamin B complex tor 
maternal welfare, but not for lactation On such a dietary, nurslings 
manifested first a cessation of growth, followed by posterior paralysis, 
which later, unless vitamin theiapy was readily instituted, became gen- 
eral, so that It extended to the centei of deglutition Frequently the 
3 ^oung developed spasms accompanied by shrills and lunning fits They 
became so tense as to bite the scieens of the cage so that they bled 
fiom the mouth It was a rather suipiismg coincidence that the mothers 



Fig 1 — Photomicrograph of liver of a nursling of an albino rat suffering 
from a deficicncv of the vitaiiiin B con,ple\ it shows marked vacuolation indicating 
fatti metamorphosis around the central -vein The weight of the young lat was 
i9 Gm and its age 27 dais 

stored vitamin m the tissues on the dietaiy lefeiied to when the young 
weic dying oi stiugghng foi independence Since the }Oung v'^eie 
found dying with then stomachs full of curdled milk, the conclusion 
diawn was that the deiangement must be associated with poor quality 
lathci than with insufficient quantity of milk ^ In addition to hemor- 
rhages of bones, the most notewoithy observation that we made m this 
imestigation was that such nui slings showed marked fatty meta- 
moiphosis of the Inei This is illustrated in figuie 1 Foi this study 
we emplo^ed sixh -seven Aoung lats, from 18 to 29 dais of age, and 

12 Sure J Biol Chem 76 685, 1928 

It Tlic composition of this ration, as veil as those of other rations 
in table 1 


IS gnen 
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ranging in weight from 20 to 35 Gm Some of the tissues weie pie- 
served in formaldehyde and stained with eosm and Delafield’s hema- 
toxylin or eosm and non hematoxylin Numerous sections weie fio/en 
and stained with Sudan III Compaiisons were made with groups fed 
thiee different types of control diets It is appaient fioni table 2 that, 
although on control stock diet 6 and on contiol diet 1145 an appieciable 
amount of deposit of fat in hveis was observed, the lation deficient in 
the vitamin B complex produced the most maiked fat deposits Since 
the majoiity of the nurslings sufiteimg from deficiency of vitamin B 
complex (table 4) compared with controls (table 3) had an mciease in 
the weight of the liver in piopoition to the body weight, the maiked 
vacuolation observed aiound the cential vein (fig 1) and also in the 
periphery of the hepatic lobule is indicative of fatty infiltiation An 
analysis of tables 3 and 4 also discloses that nui slings depiued of 
optimum amounts of the vitamin B complex had atrophy of the spleen 

Uncomplicated Vitamin B Deficiency — Foi this investigation eight) 
mil slings weie used The uncomplicated avitaminosis was pioduced in 
nursing young of the albino lat on maternal diet 1145, suppl}ing an 
adequacy of vitamin G, but an inadequacy of vitamin B ® Employing 
such biologic technic, we fiist encountered piolonged maintenance of the 
nursing young Eventuall) they presented posteiioi paralysis, laboied 
lesj^iiation and cyanosis, and finally, unless vitamin B theiapy was insti- 
tuted, death ensued 

Pievious work had demonstrated that in young lats suftenng fiom 
this avitaminosis, hypoglycemia and anhydiemia associated with hemato- 
poietic distui bailee develop^'* 

Such young had no notewoithy fatty changes m the hvei, although 
there was an increase in the weight of the liver (calculated as peicentage 
of body weight) (table 4) compaied with young on the contiol diets 
(table 3) Such young, however, had atrophy of the spleen The 
most pronounced biochemical change noted m nurslings sufifeiing from 
uncomplicated vitamin B deficiency was the marked reduction in the 
glycogen content of the liver In twenty-nine contiol animals, the 
liver glycogen expiessed in milligrams of dextrose per hundred giams 
of livei was from 7 02 to 14 98, while in the vitamin B deficient animals 
the range of this constituent was from 012 to 2 53 mg^® No note- 
worthy changes were found m the rest of the tissues, with the exception 
of. 111 a few animals, inteistitial pancreatitis and ulceis of the stomach 

14 Sure and Smith (footnote 9) 

15 These observations were made by Margaret Elizabeth Smith of the 
Department of Home Economics 
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PATHOLOGIC CHANGES IN THE WEANED ALBINO RAT 

Deficiency of the Vitamin B Complex — Foi this study, we employed 
fifteen animals The deficiency was pioduced by feeding lations 1009 
and 1654 Corapaiisons were made with twenty-eight animals fed two 
types of contiol diets, 1 and 6 (table 1) The peiiod of observation 
ranged fioni thirt 3 ^-fi\e to fifty-seven days, dining which theie occuried 
a loss of weight in each animal of fioni 12 to 29 Gm The main patho- 
logic changes obseived were those associated with inanition, with the 
exception of h 3 peitiophy of the adrenal glands and the heart (table 5), 
and fatty metamoiphosis of the hvei in some animals without the 
accompanying inciease in the weight of the liver Since all the oigans 
weie weighed quickly to prevent evaporation, the heaits weie weighed 
with consider able amounts of blood, and it is possible that the inci eased 
weights of the heaits of animals deprived of the vitamin B complex 
were due to the increased blood flow through that oigan, as found b 3 f 
Simonds and Biandes^® in experimental hyperth 3 ioidism in the dog- 
At least, oui obsei rations on the h 3 qDei trophy of the adienal glands and 
heart of the albino lat sufi:ering fiom a, deficiency of the vitamin B 
complex aie in agreement with the recent observations of McCaiiison 
and that of Sundaiajan in beiibeii columbaium ® 

Uncomplicated Vitaiinii B Deficiency — In the eaily pait of 1926 
Smith and Hendrick ^ demonstrated the dual nature of the vitamin B 
complex They reported that i oiled oats is not deficient m vitamin B 
but in another factor which is present m brewer’s yeast, and which rvith- 
stands autoclaving foi six houis at 15 pounds (6 8 Kg) of pressure 
Simultaneousl 3 ’- with the publication of the woik of Smith and Hendrick 
appealed the paper of Goldbeigei, Wheeler, Lillie and Rogers ^ in rrhich 
they established the existence of two vitamins associated with the vita- 
min B complex The results of the latter imestigatois have been since 
confiimed b 3 Chick and Roscoe,^ Salmon, Hays and Gueriant,^ Sheiman 
and Axtmayei ^ and others The pioceduie of furnishing the stable 
antipellagric factor, vitamin G, has now been generally adopted by the 
introduction of autoclaied yeast For our work, we used as a source 
of vitamin G a baker’s dried 3 ^east secured from the Noithwestein 
Yeast Company, Chicago, which we autoclaved for six hours m shallow 
glass pyiex dishes, about 75 mm deep, at from 15 to 18 pounds (6 8 to 
8 2 Kg ) piessiire 

Uncomplicated vitamin B deficiency was produced in fouiteen 
weaned albino rats by feeding lation 1676 The period of observation 
langed between 39 and 66 da 3 's, during iihich the average loss of weight 
M as 22 Gm Since on this ration, in the majority of animals, loss of weight 

16 S.nionds and Brandes The Effect of Experimental perthj ro.dism and 
of Inanition on the Heart, finer and Kidnejs, Arch Path 9 445, 1930 
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was encountered as early as the second week, accompanied by inanition, 
an attempt was made to piolong the period of vitamin B deficiency by 
furnishing daily small amounts of a vitamin B extiact used previously 
m oui work® which would facilitate the pioduction of prolonged main- 
tenance, and thus cncumvent the associated phenomenon of starvation 
bimilai cases accompanied by small gams of body weight due to an 
inadequate supply of vitamin B were encounteied in animals fed lation 
1452 fortified with daily amounts of from 5 to 10 mg of oui vitamin B 
eoncentiate 82 On the latter dietai}'' legimen we employed fifteen ani- 
mals, the expel imental period lasting foi fiom 61 to 121 da}s The 
a\eiage gam in weight of each animal was 12 6 Gm dining an aierage 
pciiod of 86 days 

An examination of the lesults m rats fed a ration deficient m \ita- 
min B, compared with the lesults in contiol animals (table 5) indicates 
that 111 uncomplicated vitamin B deficiency the adienal glands weighed 
considerably moie m pioportion to the lest of the bod) weight This 
lias also tiue of the hcait In the heait, however, we determined that 
the inciease in weight was due mainly to additional lolumes of blood 
These lesults, it will be noted, weie obsened m animals the condition 
of which was uncomplicated by the phenomenon of staivation, since 
thc) veie on lation 1452 supplemented nith small amounts of a Mtamin 
B extract, which allowed even small gams in weight 

The gloss pathologic changes obseived m the animals on lation 1676, 
in ivhich loss of iveight was produced, accompanied by inanition, iveie 
emaciation, maiked dilatation of the stomach with undigested food, 
hiiieitiophy of the adienal glands and heait and atioph} of the spleen 
Micioscopic Changes m Uncomplicated Vitamin B Deficiency The 
heait, stained -with sudan IV, levealed no fat, except that noimally 
piesent in the peiicaidium 

The spleen shoived atroph}, as diagnosed by deciease m paienclninal 
stiuctuies with connectiA'^e tissue leplacement Hemosideim ivas piesent 
to a gieat extent 

The gastio-mtestmal tiact ivas noimal, except foi a small ulcei in 
one stomach Oui histologic obsei i^ations on the gastio-intestinal tiact 
Aveie essentially in agieement with those of Findlay This mvestigatoi 
studied, in addition, mitochondria of the cells of the stomach and intes- 
tines He leported that “in the chief cells of the stomach and in the 
cells of the glands of Liebeikuhn theie ivas some transformation of the 
rod-hke mitochondi la into granules ” ® 

No study Avas made of the peripheial neivous system 
The liver presented no apparent change, except a slight amount of 
fattA" changes iriegularly distributed in fine dioplets, in one animal 
Thiee sections indicated focal necrosis 



421 


SURE ET AL— AVITAMINOSIS 

The thymus showed atrophy, as indicated by connective tissue 
1 eplacement 

No noteworthy histologic changes were present in the lungs, aoita, 
kidneys, salivary glands, thyroid gland, tongue or panel eas 

VITAMIN B, GROWTH AND FOOD INTAKi: 

It has been geneially assumed that beneficial eftects of vitamin B on 
giowth and general well-being result mdiiectly through inciease of 
food consumption, since the admmisti ation of vitamin B, which is 
geneially given m hbeial amounts, is always accompanied by an increase 
of appetite During the last two >eais we had occasion to test in the 
laboratory vitamin B concentrates prepaied by one of us (B S ) by the 
Sherman method of biologic assay This method consists in feeding 
daily to weaned httei mates (experimental rats) graduated amounts of 
materials containing vitamin B as a supplement to, and separately fiom, 
a diet satisfactoiy except foi vitamin B, an aveiage gain of appioxi- 
mately 3 Gm per week per rat for a peiiod of eight weeks was noted 
One of the vitamin B concentiates lecently developed foi human appli- 
cation is so potent that 0 7 mg dail)'- pioduces this desired amount of 
giowth This vitamin B extract we have designated as concentiate 89 
Two animals of the same httei, which leceived the basal ration without 
any supplement of vitamin B (the negative contiols) consumed as much 
food as two comparable litter mates leceiving the vitamin extiact but 
the different results in growth were stiikmg Foi instance, $ 6597 
negative contiol, ate 139 Gm dining the expeiimental period and lost 
21 Gm , 2 6593, which leceived a daily supplement of from 0 4 to 0 7 
mg of vitamin B concentrate 89, and consumed 140 Gm , gained 14 
Gm Also, 2 6596, which leceived a daily supplement of fiom 0 4 to 
0 9 mg of the same vitamin extract and ate 137 Gm , lost 11 Gm less 
than the contiol litter mate, 2 6597, on compaiable food intake The 
second contiol, ^ 6598, ate 224 Gm and gained 2 Gm while 5 6594 
the litter mate on compaiable food consumption (228 Gm ) with iita- 
min B supplement, gained 18 Gm , while the last litter mate, 5 6595 
with a food intake of even 18 Gin less (210 Gm ) than the httei mate 
control, gained 46 Gm These lesults, obtained in animals receiving 
small amounts of vitamin B supplements for slow growth, conclusive!} 
demonstiate the specific effect of iitamin B pei se on giowth, uni elated 
to food intake 


IJ Shern^an Food and Nutrition, New York, The Macmillan Compain ed 3 
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THE EEFECT OE UNCOMPLICATED VIiA2>[IN B DEEICIENCY ON THE 
TOTAL AND DIPEERENTIAL LEUKOCYTE COUNT 

In 1921, Ciamer, Diew and Mottram repoited that a diet deficient 
in iitamm B resulted in atrophy of lymphoid tissue thioughout the body 
and in lymphopenia in the cii dilating blood of mice and lats In 1922, 
Happ^'^ obseived leukopenia m the lat suffeiing fiom vitamin B defi- 
cienc} Recently, Suie, Kik and Walker could find no appreciable 
change m the total leukoc 3 ’’te count in albino lats on a dietaiy deficient 
in the vitamin B complex 



Fig 2 — Total lymphocyte and pol\ morphonuclear counts on ration 1202 The 
upper curve m dotted lines represents total hinphocytes in per cent, the middle 
curve in heav} lines, total poljmiorphonuclear leukocv'tes m per cent, the lower 
curve in dotted lines, food consumption in grams, and the lower curve in heav'j' 
lines, body weight in grams 

In this investigation, a stud)" was made of the total and dilfeiential 
count in eighteen albino lats sufteimg fiom uncomplicated vitamin B 
deficiency The avitaminosis was produced on a dietaiy described in the 
second paper of this series The animals weie taken m gioups of six, 

18 Cramer, Drew, and Mottram Lancet 1 963, 1921, ibid 2 1202, 1921, 
Proc Roy Soc London 93 449, 1922 

19 Happ Bull Johns Hopkins Hosp 33 163, 1923 

20 Sure , Kik, and Walker J Biol Chem 83 387, 1929 

21 Thatcher , Sure, and Walker A.vitaminosis II Pathologic Changes in the 
Albino Rat Suffering from Vitamin G Deficienc}, Arch Path, this issue, p 425 



ShRE El AL—4V 11 AMINOV IS 


423 


which weie httci mates , the fifth and sixth animals weie contiols, which 
were given our ration 1202 containing 5 pei cent of untieated 
dehydiated bakei’s yeast as a somce of vitamins B and G The total 
leukocyte and differential counts were made twice weekly, peiipheral 
blood from the tail being used accoiding to the technic of Hart and his 
co-workeis Wright’s stain was used foi the differential count No 
attempt was made to distinguish the small fiom the laige lymphocytes, 
both being included under the total lymphocyte count Typical illus- 
trations of our lesults are piesented in figuics 2 and 3 No noteworthy 
change m the total leukocyte count uas found in this avitaminosis 



Fig 3 — The effect of vitaniui B deficicncj" on the total lymphocyte and poly- 
morphonuclear leukocyte counts The upper cur\c m dotted lines represents total 
lymphocytes in per cent , the middle curve in heav}’’ lines, total polymorphonuclear 
leukocytes in per cent , the lower curve in dotted lines, food consumption in grams 
and the lower curve in heavy lines, body weight m grams 

There was, however, a pionounced effect on the polymoiphonuclcai- 
lymphocyte ratio, the lymphocytes being markedly reduced, with a coiie- 
sponding inciease m the polymorphonucleai s In the contiol animals, 
age and mciease of body weight did not pioduce any appreciable change 
111 the distribution of eithei the polymorphonucleai s or the lymphocytes 
Uncomplicated vitamin B deficiency produced' no effect on the mono- 
cytes, eosinophils oi basophils 

22 Hart, Steenbock, EKehjem, and Waddell J Biol Chem 65 67, 1925 
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Since in vitamin B deficiency the phenomenon of anoiexia is always 
encounteied, the question arises Is the distmbance m the polymoipho- 
nucleai -lymphocyte latio an expiession of inanition^ It is apparent 
however, fiom the illustiation given in figuie 3 that, while theie is a 
considerable reduction in food intake, the lymphopenia and coiiespond- 
ing pol3nnoi phonucleai leukoc}dosis are observed duiing peiiods when 
there is an intake of appieciable amounts of food At least, the dis- 
tui bailee in the differential count is not due to starxation a lack of an 
optimum food intake may, howeiei, be a contnbuting factoi 

so MM ARY 

Nuismg joung of the albino lat sulteiing fiom a deficienc} of the 
vitamin B complex show fatty metamoiphosis of the hvei Such }Oung 
also haie atiophy of the spleen, as well as hemorihages m osteogenic 
tissues and anhydiemia associated with disturbance in hematopoietic 
function 

Nuismg }oung of the albino lat sufteiing fiom uncomplicated Mta- 
mm B deficiency have maiked i eduction in the gl) cogen content of the 
liver and atiophy of the spleen, as well as hypoglycemia and anhydiemia 
associated with hematopoietic disturbance 

The pathologic changes obseived in weaned albino lats depiived 
of the vitamin B complex aie mainly those associated with inanition 
In addition, hypertiophy of the adienal glands and of the heait has 
been noted Fatty metamoiphosis of the hvei has also been obsened 
in some animals 

Obseivations on weaned albino lats sufteiing from uncomplicated 
Aitamin B deficiency have been made on two gioiips of animals (1) 
those entiiely depiived of vitamin B and (2) those seciumg daily 
amounts of vitamin B inadequate for optimum giowth and welfaie Atio- 
phy of the spleen and hypeitiophy of the adienal glands and heart (in the 
latter organ mainly due to inci eased blood lolume) weie the changes 
noted, but the significance of these obseivations is that they weie 
noted on animals of group 2 that showed even a slight gam in liod}'’ 
weight and, theiefoie, were uncomplicated by inanition 

Vitamin B pei se possesses the function of pioducing giovth 
uni elated to food intake 

Uncomplicated vitamin B deficienc}’^ in the albino rat pioduces 
Ijmiphopenia and a conespondmg polymoi phonucleai leukocytosis 
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In Febuiaiy, 1926, Goldbeigei, Wheeler, Lilhe and Rogeis^ denion- 
stiated the dual natuie of the dietaiy essential, vitamin B The difteien- 
tiation was made mainl}' on the basis of thermostability In May, 1926, 
Goldbeigei and Lillie" pioduced evidence that a deficiency of the 
'Stable factoi in a diet foi tilled with an abundance of the labile, antineu- 
iitiLv\itamm lesulted in a pellagia-like disease in the lat Following the 
aiies^of giowth, alopecia, hilateial symmetrical lesions of the skin, 
stomatitis and ophthalmia weie noted The conclusion the authors made 
was that it is piobable that the pellagia-like condition in the lat may 
be the analogue of pellagia in man, but that additional evidence is 
necessaiy to establish this fact It may be pointed out that this is the 
first time since 1913-1914, when McCollum and Davis® and Osboine 
and MandeD desciibed a lesion of the eye in vitamin A deficiency, that 
ophthalmia has been found associated with a dietary deficiency, and 
that it would theiefoie be eiioneoiis in the fiituie to designate vitamin 
A as the antiophthalmic vitamin, as has been done in the past The 
“saltophthalmia” repoited in 1922 by McCollum, Simmonds and Beckei ® 
was later found by Simmonds, Becker and McCollum ® to be due to a 
deficiency in vitamin A ratbei than to a mineral deficiency 

Submitted for publication, July 21, 1930 

Research paper no 146, Journal Series University of Arkansas 

From the Department of Medical Pathology of the University of Arkansas, 
Little Rock, and the Department of Agricultural Chemistry, of the University of 
Arkansas, Faj etteville 

1 Goldberger, Wheeler, Lilhe, and Rogers Pub Health Rep 41 297, 1926 

2 Goldberger and Lilhe Pub Health Rep 41 1025, 1926 

3 McCollum and Davis J Biol Chem 15 167, 1913, ibid 19 245, 1914 

4 Osborne and Mendel J Biol Chem 16 423, 1913-1914 

5 McCollum, Simmonds, and Becker J Biol Chem 53 313, 1922 ibid 
64 161, 1925 

6 Simmonds, Becker, and McCollum J Nutrition 1 39, 1929 
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In 1927, Chick and Roscoe ^ coiroboiated the main obseivations of 
Goldheigei and Lilhe,* designating the stable factor as B„ accoiding to 
the English nomenclatuie They suggested that they might he dealing 
with moie than one dietaiy deficiency, foi animals occasionally deprived 
of Bo lemained stunted in glo^\th, but exhibited no special lesions of 
the skin 

In 1928, Salmon, Gueiiant and liays ® confiimed the woik of Gold- 
beigei and Lillie, but in addition lepoited the piesence of a giam- 
positive coccus, which thee obtained fiom skin and artlnitic lesions. 
paiench}matous oigans and the walls of the intestines 

Recentl} Chick and Roscoe demonstrated that the so-called 
antipellagric factor is unstable at tempeiatuies of fiom 122 to 125 C 
in an alkaline medium 

In March, 1929, Sheiman and Sandels’“ desciihed then expeiiences 
with vitamin G deficienc} in the albino lat Then obsei nations weie 
similai to those icpoited b} Goldbeigei and Lillie - and b} Chick and 
Roscoe ® 

Aftei the completion of oui investigation, the lesults of which aie 
submitted m this communication and a prehminaiy lepoit of which 
appealed lecenth,” the woik of Fmdla) published in 1928 came to 
our attention Oui obseivations confoim to a gieat extent to his, fuithei 
lefeience to which will be made latei in the papei 

RATION'S 1:MPL0\ UD 

Table 1 gives the composition of the rations cmplo}c(l in this studj Ration 
1522 IS a duplicate of the one reported bj' Hiint,^^ abundant in vitamin B, but 
extremely deficient m vitamin G (accoiding to tins investigator) from the stand- 
point of growth Ration 1521 is a duplicate of ration 1522 sliglitl}" modified to 
reduce the salt content from 5 to 4 per cent In an effort to construct satisfactorv 
diets for the development of -Mtamin G dcficienc}^ it was anticipated that our 
method of freeing casein from the vitamin B complex, which consists in extraction 
for one week with acidulated water, might be inadequate for the complete removal 
of the stable factor In a number of experiments we therefore used casein 
that had been extracted with 60 per cent alcohol according to the method of 
Sherman and Spohn subsequent to extraction with acidulated water (ration 
1654-b) The method of preparation of the Mtamin B supplement furnished bv 

7 Chick and Roscoe Biochem J 21 698, 1927 , ibid 22 790, 1928 

8 Salmon , Guerrant, and Hays Etiology of Dermatitis of Experimental 
Pellagra in Rats, J Infect Dis 43 426, 1928 

9 Chick and Roscoe Biochem J 24 105, 1930 

10 Sherman and Sandels Proc Soc Expei Biol & jMed 26 536, 1929 

11 Thatcher, Sure, and Walker South ]\I J 23 143, 1930 

12 Findlay J Path S. Bact 31 353, 1928 

13 Hunt J Biol Chem 78 83, 1928 

14 Sherman and Spohn J Am Chem Soc 45 2719, 1923 
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an alcoholic extract from dried baker’s >east was that described by Sherman and 
Sandels In ration 1654-c we used casein that had been irradiated for ten hours 
wnth a mercurj quartz vapor lamp (after extraction wuth acidulated w'ater), fol- 
lowung the suggestion of Hogan and Hunter that such treatment destroys 
vitamin G, but leaves vitamin B intact The latter idea was also introduced in the 
development of the followung dietary, wdiich was found the optimum (from the 
months of April to September, 1929) for the production of vitamin G deficiency 
accompanied by dermatitis Rations 1640 and 1692 w'ere supplemented as described 
in table 1 w'lth from 300 to 500 mg of rice polishings that had been irradiated for 
ten hours with a mercury quartz vapor lamp, as a source of vitamin B Irradiat- 
ing the casein of the rations seemed to expedite the onset of dermatitis in those 
animals m which the skin lesions developed Ration 1641 is our ration 1009 
deficient m the vitamin B complex and supplemented wuth from 30 to 60 mg daily 
of vitamin B concentrate 82 (used previously in studies on the biochemistry of 
avitaminosis, w'hich furnishes an abundance of vitamin B, but an inadequate 
amount of vitamin G, for optimum growth and w'elfare 


Table 1 — Coinposifwn of Ration <; 


Ration 


I " \ 


Dietary Components 

1521 

1522 

1640t 

icnt 

1C92# 

1G54 all 

1054 bll 

1654 C|| 

Casein* 

20 

18 

20 

20 

IS 



IS 

Oasemtl 

Caseini 

Corn meal 

25 

25 




18 

18 


McCollum’s salts no 185 

i 

5 

4 

4 

4 

4 

4 

4 

Ood liver oil 

Butter fat 

2 

2 

5 

5 

10 

10 

10 

10 

Onsco 

10 

10 







Starch 

Agar agai 

09 

40 

2 

2 





Dextrin 



09 

G9 

GS 

G8 

G8 

GS 


* Punfled by e\trictiou tor one week mtli water acidulated with acetic acid 

H Purified by extraction with GO per cent alcohol 

§ Irradiated for ten hours with a mercury quartz aapor lamp 

t This ration was supplemented a® follows six drops ol cod li\er oil was administered to 
each animal daily, 100 mg of an alcoholic extract from least was gi\en for from forty to 
fifty days until growth ceased, then the administration of this preparation was replaced b\ 
that of 500 mg of rice polishings, irradiated for ten hours, dailj to each animal, as a source 
of vitamin B 

} This ration was supplemented by the administration of G drops of cod liier oil and from 
SO to 60 mg of vitamin B concentrate 82 (an extract from rice polishings) daily to each animal 

# On the twenty first daj after the initiation of the experiment, the ration was supplemented 
with from SOO to GOO mg of rice polishings, irradiated for ten hours with a mercury quartz 
vapor lamp 

II After the animals had depleted their rcserces of the aitamm B complex, this ration was 
supplemented with from 100 to 200 mg dailj of an alcoholic extract from baker s coast 


GENERAL OBSERVATIONS 

A summai) of out obseivations on the sj-mptomatologcr of vitamin 
G deficienc} is piesented in table 2 Sixty-foui animals were studied 
on the diffeient vitamin G-deficient lations Comparisons were made 
with twehe animals on lation 1,452 (table 1) containing autoclaved 

15 Hogan and Hunter J Biol Chem 78 433, 1928 

16 Sure J Biol Chem 76 673, 1928 

17 Sure and Smith J Nutrition 1 537, 1929 





Taelp 2 — Pathologic Symptoms Obsctved in the Albino Rat on Rations 

Dchcicnt in Vitamin G 




Dura 

Change of 

Period 

Derma 

Ophthal 

Chromo 

Inconti 



tion 

Weight 

After 

titis, 

Period 

mia. 

genic. 

nenco of 



of 

During 

Which 

Period 

Urine, 

Urine, 



Expen 

Experi 

Grow th 

of 

of 

Period of 

Period of 



mint, 

mont. 

Ceased, 

Onset, 

Onset, 

Onset, 

Onset, 

ation 

•Inimal 

D ijs 

Gm 

Dajs 

Days 

Dais 

Dajs 

Dajs 

1521 

9 0130 

140 

+17 

84 






9 0137 

140 

4 20 

09 

120 

34 

72 

31 


cf OIJS* 

140 

+35 

113 

loot 





d 013911 

340 

+ 33 

84 






d 0110’’ 

140 

+20 

SO 

S3 

SO 




d GUI* 

87 

-r 1 

80 


31 

41 


1522 

9 0142 

133 

+29 

09 






9 0113# 

121 

+24 

09 






9 0111 

92 

+ 22 

10 






d 0143 

92 

OW 

30 



73 

73 


d 0140 

127 

+ 33 

02 

89 





d 0147* 

''5 

-r20 

'>8 

01 




1010 

d 3932 

389 

-183 

140 

SBI 


4 or 



d 3953 

98 

+22 

S3 

2811 

318 

i8 

308 


9 5900 

132 

-L20 

90 

fSli 





d 3001 

139 

-1- 0 

90 

48^1 





9 3902 

117 

+19 

91 

3711 





9 5%3 

1 )I 

-rlO 

lOS 

coil 

238 

138 


1092 

9 0124 

101 

4-42 

98 






9 0123 

101 

+74 

98 






9 0120 

347 

+ 102 

140 

ooi 





d 01271 

121 

— 0 

SC 

318 


318 



d 012S 

147 

-1 03 

99 

808 


308 



d 0129 

147 

-1 71 

140 



308 


1011 

9 39'4 

147 

-rll7 

147 






9 5933 

147 

+07 

139 






9 '930 

91 

-i GO 

S3 

02 

50 




d 5958 

332 

+31 

109 

127 


114 

127 


d 5959 

147 

+81 

108 






9 '904 

147 

-■ 01 

103 






9 3903 

70 

H8 

48 






d 5900 

333 

1-31 

lOS 

107 

151 

91 

91 


d 3907 

70 

- 4 

09 



75 

75 


d 5909 

77 

+ 30 

94 

70 

70 



1031 i 

9 0010 

132 

-1-83 

no 






9 0017 

02 

— 9 

1 






9 0018 

173 

+11 

88 

131 

171 




d 0019 

143 

4- 0 

77 

131 


82 

124 


d 0020 

02 

— 4 

14 






d 0021 

02 

— 1 

14 





1031 h 

9 0024 

02 

■ — 3 

1 






d 0023 

02 

-11 

1 






d 0020 

71 

— 0 

1 






d 0027 

97 

+ 4 

73 






9 0022§ 

42 

- 1 

9 






d 0023 

01 

—11 

1 





1031 c 

9 0028 

03 

—17 

7 






9 0029 

03 

—11 

1 






d 0030 

114 

+40 

108 

102 





d 0031 

114 

-r42 

111 

81 


SO 



9 0032 

02 

— a 

11 






9 0033 

02 

—11 

1 






d 0080** 

114 

+ 0 

90 

98 





9 0081* * 

122 

+33 

122 





1011 

9 0078 

r 

+ 0 

70 






9 0079 

7j 

-*- 3 

71 






9 0082 

70 

+30 

70 

29 


01 

01 


d 0083 

71 

O 

— • O 

51 

29 


01 

01 

1031 bit 

d 0084 

70 

4- 0 

03 

02 





d 0085 

70 

— 8 

10 

02 





d 0080 

70 

- 11 

1 






9 0087 

70 

— 7 

1 


70 




d 0088 

119 

+32 

91 






9 0089 

119 

-1-14 

114 






9 indicates female d, male 

* This rat’s ration 'nas supplemented from the twcntj seventh daj on uith 100 mg dailj 
of an alcoholic extract from rice polishings, irradiated for ten hours 
t Slight eschars on left upper jan 

II Animal Tias in dying condition tuelvc dais before termination of experiment, responded 
to vitamin B therapy 

ft Died, paralyzed on the previous daj 

H This period is calculated from the time the ration received the first supplement of 
irradiated rice polishings as a source of vitamin B 
} Animal died before autopsj could be made 
§ Animal died on fortj second day 

** Changed to ration iGol b on oightv first day of experiment 
tt Starch of ration replaced with dextrm 
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yeast supplying vitamin G and supplemented with laigei dosages of 
vitamin B concentrates, so that excellent growth was obtained without 
the accompaniment of any external pathologic changes Compaiisons 
were also made with twenty animals that showed excellent growth 
and all the external signs of noimality on oui stock diet 6 (table 1 in 
paper 1) 

Dermatitis was encounteied in twenty'Se^en of the sixty-foui animals 
examined, oi in 42 per cent The incidence of ophthalmia, howevex , was 
only 15 pel cent Ophthalmia sometimes appealed befoie and sometimes 
after the dermatitis It is also apparent fiom what has aheady been 
presented that dermatitis developed, unaccompanied by ophthalmia, in 
seventeen animals Such lesults, as well as oui failuie to find stomatitis, 
seem to be contiaiy to the expeiience of pievioiis mvestigatois Chio- 
mogenic mine was found in 25 pel cent and incontinence of mine in 



Fig 1 — Fresh lesions cn tlie head of an albino rat suftenng from vitamin G 
deficienc> 

14 per cent, of the animals studied Piiapism was obseived in seven, 
and diaiihea in only two, of the sixty-foiii animals, theiefoie, these 
symptoms are not associated specifically with vitamin G deficienc} 

In the construction of the lations, one of the mam objectives was 
to obtain evidence of a con elation between loss of weight and deimatitis 
This infoimation is essential if it is to be accepted that vitamin G is 
an antidermatitic factoi and at the same time a gi owth-pi omoting 
dietary essential Our results, shown in detail in table 2 evidence no 
such con elation In fifteen of tweiitj -seven cases, the deimatitis pre- 
ceded cessation of giowth, while m over 50 per cent of the animals 
cessation of giowth was not accompanied b) any lesions of the skin 
Such evidence does not justify the conclusion that the antideimatitic 
and giowth-pi omoting syndiomes associated with vitamin G deficiency 
aie identical 

With the exception of the failuie of continuous giowth and the 
loss of body weight, deimatitis was the symptom most frequently 
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obseived, 42 pei cent of the animals piesenting it The following 
obsenations weie made on the occuirence of deimatitis Ihe haii 
became thin and loughened In these legions of alopecia, eschars with 
raised irregular edges appealed siiddenl> The eschais aveiaged from 1 
to 4 mm m their laigest dimension They weie biowmsh led when 
the bleeding stopped, but latei weie giay, rough and ii regular When 
the} weie removed, there lemained a moist, depressed surface The 
lesions had a tendency to be bilateial, and tliey weie present mainly on 
the side and top of the head (fig 1) on the forepaws, shouldeis and 



Fig 2 — ^Marked hyperkeratosis in the skin of an albino rat suffering from 
vitamin G deficiencj 

jaws and around the eyes Sciatching caused some of the lesions, but 
we aie not certain that it was the cause of all of them 

OBSERVATIONS x\T AUTOPSY 

The animals were killed with ether anesthesia, and complete autop- 
sies were made immediately Tissues weie fixed m Zenker’s solution 
ivithout acetic acid and stained b}’’ the Giemsa method Fixation with 
solution of formaldehyde and hematoxylin-eosin staining were also used 
A general study of the important lesions was made 

Skill — ^Ulceration was the usual change These ulceis varied ni size 
and consisted of a varying amount of disintegiated tissue containing 
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polynioi phoiiucleai leukoc} tes nndei going degeiiei ation The deepei 
layeis of the skin weie sometimes involved, and the gianuloma might 
extend fai'into the musctilaiis Cells of the lymphocyte senes weie 
occasionally present When the epideimis had disappeared, it was 
leplaced by necrotic mateiial Hypeikeiatosis was piesent on the sides 
of the ulcei and also in places m which the epidermis had not disap- 
peared It was sometimes present with no relation to the ulcei (fig 2) 
Parakeratosis also occurred Desquamation of keratinized material was 
frequent Disintegration of the hair follicles, sebaceous glands and 
elastic fibers was prominent 

Cast) o-Iutestinal Tiact — In several sections of the stomach, eosino- 
phil polymoi phonucleai leukocytes and a few cells of the l)mphocyte 
series were more prominent between the glands and in the submucosa 
of the lumen than m the normal stomach In one section of the rumen 
there rvas an ulcer, m another, there was a small abscess Congestion 
of the intestines was almost constant Plemoiihage was piesent in the 
villi to a great extent in the two animals in which hemorrhage was 
demonstiated grossly Erosion of the epithelium occuired in the intes- 
tines to a slightly greater extent than m the control animals 

No papillomatous proliferation of the squamous epithelium occurred 
in the stomachs as lepoitecl by Findlay,^- since oui animals were on 
screens, and therefore had no opportunity to scatter hair that was shed 

Livei — Several sections contained fat (sudan IV) This fat was 
in huge droplets, usually with a tendency to be arranged aiound the 
central vein On our control diets, the liver of the albino lat repre- 
sented 4 43 per cent of the body weight On the rations deficient in 
vitamin G, the liver represented 6 39 pei cent of the body weight Such 
results would indicate fatty infiltration 

Heart — Numerous sections of the heart muscle contained no fat m 
fibers (sudan IV) The weights of hearts of the animals showing 
vitamin G deficiency, compared with controls,®^ indicated cardiac hyper- 
trophy This, however, as in the case of vitamin B deficiency, may 
have been due to the increased blood flow in that organ 

Spleen — Atrophy of the spleen was noted by decrease in paren- 
chymal cells, increase in fibrous tissue and decrease in weight of the 

18 Pappenheimer and Larimore J E\per Med 40 719, 1924 

19 For composition of diets see table 1 in Sure, Thatcher, and Walker Avita- 
minosis I Pathologic Changes in Nursing and in Weaned Albino Rats Suffering 
from Vitamin D Deficiency, Arch Path, this issue, p 413 

20 These figures represent averages ot all the animals under obser\ ation 

21 See table 5 of paper I (footnote 19) 
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oigan The malpighian bodies had almost entiiely disappeaied, and 
theie was replacement by connective tissue 

Aclienal Gland <; — An inciease in the weight of the adienals was 
found, when calculated as percentage of the total body weight 

Thymus — Fiom the sections examined theie was involution because 
of the presence of fat and fibious tissue 

7 e<!iidcs — Actne speimatogenesis was piesent 
Othci Obsovahons — Theie were no notewoith} micioscopic 
changes in the brain, thyroid gland, tongue, esophagus, kidne} s, skeletal 
muscle, aorta, salivai} glands, jDancieas, lungs, ovaiies oi uiinaiy 
hladdei 


COMP\RISON or 015SERVATI0XS WITH IIIOSE MADE IN 
HUM \N PELLAGRA 

The most puzzling point is that, although nine of twelve animals 
piesented deimatitis on lations 1640 and 1692 which weie deficient in 
vitamin G (table 1) duiiiig the peiiod fiom Apiil to Septembei, 1929, 
only one of eighteen animals piesented deimatitis on the same diets fiom 
September, 1929, to Ma}, 1930 The othei s}mptoms of Mtamin G 
deficienc} mentioned pieviotisly weie, howevei, appaient in the waimei, 
as well as m the coldei, months Such obsei\ations seem to be m 
haimony with expeiience in human pellagia Such lesults ha^e been 
noted foi the fiist time in the expeiimental pioduction of vitamin G 
deficienc} m the albino lat At this writing, we aie pioducing deimatitis 
successful!) on the dietan lefeiied to As this is an impoitant obsei- 
vation, because of its significance m the symptomatolog) of human 
pellagia, moie data aie being accumulated MacNeil stated in his 
aiticle on pellagia “that dm mg the stage of piogiessne eijthema the 
skin IS Aeiy sensitive to external iiritants, such as sunlight oi even 
contact with the air ” Oui expeiimental lats weie not exposed to direct 
sunlight, but they weie in a loom with an aveiage afternoon tempeiatuie 
of 83 F 

Diarrhea was not a prominent simptom, as it is in many pallagiins 
Constipation was also not present Salivation did not occui as leported 
by Sheiman and Sandels,^® but this is not impoitant in pellagia Stoma- 
titis, one of the mam s)mptoms repoited b) pievious investigatoi s, Avas 
not piesent in oui rats Loss of Aveight Avas common, and anoiexia 
occuried in some animals in the teiminal stages of the aAataminosis 
These are frequent symptoms in human pellagia The piesence of 
ophthalmia and the lack of inA’-olA’’ement of the neivous system could 
not be con elated Avith the human disease 


22 MacNeil Am J M Sc 161 469 1921 
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Findlay^- found dennatitis pieceding alopecia, vesicles, swollen 
collagen fibeis, atiophy of elastic tissue and congestion of the small 
blood vessels in the cutis, atiophy of the testicles, and ceitain lesions of 
the tongue and the stomach We weie unable to confirm the occurience 
of these changes 

The lesions that we ohseived in the skin weie not absolutely com- 
parable with those found in man Hypeikeiatosis and paiakeiatosis 
with ulceration occtiiied, which might have eclipsed the eaily picture 
Howevei, the lesions weie hilateial Raiefaction of the superficial 
coiium, as w'ell as the fibiolytic stage, mitoses and the erythematous 
change described by Denton as occuri mg in human pellagra were not 
observed Congestion of the intestines is an observation that can be 
con elated wuth pellagia Chromogenic uiine and incontinence of urine, 
observed m some of oui animals, are not prominent in human pellagra 
according to the experience of one of us (H ST) with numerous 
pellagiins 

In our opinion, neither we nor othei investigators pieceding us 
ha^e actually pioduced a disease in the lat compaiahle with human 
pellagia All that can be said is that pellagi a-like symptoms have been 
experimentally pioduced If a true seasonal ^aiiation can he estab- 
lished, this might be of consideiable impoitance Jobling-^ emphasized 
the fact that sensitization to light may ha^e an impoitant place in the 
etiology of pellagia It is possible that his work may have significance 
in relation to pellagiins suffering fioin vitamin G deficiency 

SUMMARY 

Vitamin G deficiency was produced in albino lats on a vaiiet) of 
diets The mam symptoms obseived Aveie cessation of growth, loss of 
w^eight and dermatitis Other accompanying symptoms noted m some 
animals were ophthalmia, chromogenic mine and incontinence of mine 
No coi relation was found between loss of body weight and the onset of 
skin lesions, and it is theiefoie concluded that the antideimatitic and 
gi owth-pi omoting syndromes aie not identical A seasonal variation 
was noted m the occurrence of the deimatitis 

Alopecia, ulceration of the skin, atiophy of the spleen and of the 
thymus, fatty changes of the liver and hemorrhages and congestion of 
the intestines w^eie the main pathologic changes 

23 Denton Am J Trop Med 5 173, 1925 

24 Jobling and Arnold Etiology of Pellagra, JAMA 80 365, 1923 
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BENZENE (BENZOL) POISONING 
ALICE HAMILTON, MD 

BOSTON 

This IS an attempt to summaiize what was published to Decenibei, 
1930, regal ding the action of coal tai benzene, CcH,., on animals and 
on human beings The effect of laige doses lesulting in acute poisoning 
can be considered faiily biiefly, the moie impoitant action of small 
doses administered ovei long peiiods of time has been far moie exten- 
sively studied, and heie theie aie many lecoids of expeiiments on 
animals and also of the expeiiniental use of benzene in the treatment 
for leukemia There are also a fan number of careful clinical histones 
of chronic benzene poisoning, always in industiial woikeis, and a small 
numbei of detailed leports of autoiDSies In view of the impoitancc 
and the unusually mteiestmg chaiactei of chionic benzene poisoning 
theie IS a surprisingly small numbci of caiefully studied clinical cases 
in the hteiatiuc, and knowledge of the action of this poison must be 
gatheied in laige part from the expeiimental field 

Benzene, commeicially known as benzol, is a colorless, limpid liquid, 
with a chaiactei istic odor which is lathei pleasant It boils at 80 2 C, 
has a specific gravity of 0 899 at 0 C, is highly insoluble in watei, is 
somewhat soluble in alcohol, and is an excellent solvent foi rubbci, 
gums, resins and fats of all kinds The industiial uses aie based on this 
solvent action Puic benzene is not used in mdustiy, the oidmaiy 
vaiiet}'- contains some toluene and xylene, peihaps olefins, paiaffins, 
caibon disulphide, etc 

ACUTE BENZENE POISONING 

Acute benzene poisoning has been the subject of study both cxpeii- 
mental and clinical, but not neail}'- to the extent that has chionic poison- 
ing, for the changes produced aie not of so unusual a chaiactei In 
acute poisoning benzene pioduces the condition chaiactei istic ol the 
action of an asphj’^xiating agent It has a pionounced effect on the 
central neivous system, causing at first initation, musculai tuitchmgs, 
deepening of lespiiations, which aie quickened at fiist and then slowed, 
quickening of the pulse late, loweiing of temj^eiature and, in fatal cases. 

Submitted for publication, Jan 10, 1931 
1 See Final Report of the Committee of the National Safety Council, jMa}f, 

1926 
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naicosis, convulsions and death fiom paialysis of the lespnatoiy center 
The blood leinains fluid foi a long tune aftei death (Lehmann, Hefftei, 
Suiy-Bienz, Beinhauei) Lehmann’s animals showed no characteristic 
changes at autopsy, no odor of benzene and no nucroscopic changes in 
the blood If the lung cavity is opened promptly theie may be an 
odoi of benzene 

Kobeit (p 926) classed benzene undei the heading, “Poisons Which 
Can Kill Without Causing Seveie Anatomical Changes” and undei the 
subhead “Poisons of the Cential Neivous System ” He quoted Simpson 
and Snow as having tested it “decades ago” as an anesthetic, they 
found that it could not be used foi man because of muscular twitchmgs 
and othei unpleasant S 3 mptoms 

Rambousek tested benzene on dogs and labbits, finding the foimer 
moie susceptible No after-effects weie noted in those that suivived, nor 
was anything found aftei death m those dying of the effects, beyond 
a moderate hypeiemia of the biam, lungs and mesenteiic vessels 

Benech, in 1878, found that benzene pioduced glycosuria m guinea- 
pigs, but not 111 labbits oi m dogs (Kobertj Beinhauei called it a 
hemolytic poison, and so did Lewin in the 1897 edition of his “Toxi- 
cologic,” but Robert could not bring about the elimination of blood 
coloiing matter in the mine by subcutaneous injection of benzene even 
in cats, although cats aie unusually susceptible to hemolyzmg agents 

Schmiedebeig, in 1881, studied the excretion of benzene, and found 
that when administered by mouth, it is excreted partly in the expired 
air without change and partly b}'- the kidneys, not as phenol, but in the 
foim of conjugated sulphuiic oi glycuionic acids This conjugation 
of the oxidation pioducts of lienzene is a necessaiy condition for their 
appeal ance in the mine 

The eailiest lecoid of an autopsy in a case of acute benzene poison- 
ing was published in 1888 by Suiy-Bienz He found conspicuous 
blight red death spots, the blood was fluid and daik, there weie laige 
and small hemorrhages in the pleuia and in the intestinal mucosa, 
geneial venous congestion, and a reddened lining of the an passages, 
Avhich contained blood and mucus The second autopsy did not come 
until eleven yeais latei, when Beinhauei* made one on a man dvmg of 
acute benzene poisoning and confirmed eveiy detail of Sui 3 '--Bienz’s 
observations, but said in addition that the blood was lake-red, and that 
there was evidence of destruction of the red blood corpuscles The 
bod} had a curious aromatic odor, but the tests for benzene were neira- 

o 

tive The blood was weakly acid 

Even as late as 1907 deaths from acute benzene poisoning weie lare 
enough to lequire Lewin to write a polemical article, defending his 
diagnosis of death from benzene vapors in a man who lived only ten 
minutes after he was rescued from a tank into which benzene' was 
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dripping Buchmann, in 1911, repoited an autopsy with typical lesults, 
I e, wine-red spots on the skin, pronounced hyperemia of the inteinal 
organs and small hemorihages m the pancieas Dm mg the Avai 
Martland (1917) examined the bodies of two men uho died from 
acute poisoning in the making of S} nthetic phenol One showed c} anosis 
of the mucous membianes and finger-tips, C 3 ^anosis of the liver, spleen 
and kidneys, dilatation of the right side of the heait, Avhich AAas filled 
Avith dark, fluid blood, pleural eccitymoses and small areas of acute mtei- 
stitial emphysema in the lungs The other one had, in addition, c\ anosis 
of the brain, petechial hemorihages m the iDencaidium and leddened 
and irritated bronchi On section of the lungs a decided odor of benzene 
Avas giA^en off The mine contained an abnormal quantity ot phenol, 
but no benzene 

The piesence of phenol bodies in the mine Avas noted by Heftter 
and by Beisele and by Simonin, as Avell as by Maitland Beisele failed 
to find blood, albumin oi hematoporph) i m Simonin found uiobihn, as 
Avell as diminished mea and diminished chlorides In cases that aie 
rapidly fatal, the search for phenol bodies fails, accoidmg to Hefttei, 
for the change to conjugated acids is fairly slow 

Heftter, m 1915, revicAved tAA’-ent} -one lepoits of cases of acute 
benzene poisoning from the German hteiature The most chaiacteiistic 
change that is noted in animals is also found m man, i e, daik red 
blood A\ditch remains fluid for a long time, but m aaIiicIi theie is no 
evidence of hemolysis Hemorihages, usually punctate, aie tound in 
the lungs and pancieas, and m the gastiic and intestinal mucous mem- 
branes The abdominal organs shoAv unusual congestion, and there is 
blood) mucus in the an passages There are ntimeious blight led spots 
on the skin, there is no odoi of benzene, and it cannot be detected 
chemically - 

Ziel told of thiee AA’^oikmen aaAio AAere OAeicome AAdien the Aentilation 
in a lubber sheeting factoiy Avas shut off, one of aaIioiu died The 
body shoAved A^ery blight led spots, and at autops) a condition AAas 
found like that folloAAing sufiocation, all the oigans being OAeifull ot 
blood Ziel quoted Bmdei as having made similai obserA'^ations m 1921 
dark, fluid blood, edema of the lungs, congestion of all the oigans, 
especially the abdominal ones, and many punctifoim hemoiihages on 
the surface of the biain 

Floret (1926) found at autopsy numeious hemoiihages in the sub- 
cutaneous fat tissue. 111 serous membranes and in almost all the oigans, 
some A^ery large, some microscopic, the laige occuinng especially m 

2 See, hoAvever, iMartland’s case, page 7 Stuelp also found benzene m the 
brain after death from acute benzene poisoning (Ztschr f ]\Ied Beamte 32 297, 
1919) 
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the biain tissue and meninges The blood was cheriy led like that in 
caibon monoxide poisoning This man lived fouiteen days aftei an 
acute intoxication, long enough foi seveie anemia to develop, with 
fe'vei, dehiium accompanied by muscular twitchings, and caidiac 
weakness 

The lecoids of a lecent autopsy on a victim of acute benzene poison- 
ing ueie sent to me by Martland A chemist was found dead in a 
laboiator}'’ where benzene had leaked ovei the flooi from an appaiatus 
for the pioduction of p}iamidon A second man m the same loom was 
still living when found and later lecoveied The evidences of asphyxia- 
tion at autojDsy weie as follows Cyanosis, fluid blood m the light side 
of the heart, with maiked distention, and areas of acute mteistitial 
emphysema in the lungs All the other organs were noinial This 
autopsy was made while the body was still warm, befoie rigoi mortis 
had come on Theie was no distinctive odoi m the lung cavity, nor m 
the hi am Parts of the hi am, lung, kidney, livei, spleen and stomach 
weie tested foi benzene by A E Edel, toxicologist of Essex County, 
and benzene was found in the biain and lungs The lesult of a test 
foi metheraoglobm in the blood was negative 

Although the usual outcome of acute benzene poisoning is eithei 
death within a short time or complete lecoveiy, m a few instances theie 
IS evidence of lasting damage from the acute asph3^xia Genhaid sa^\ 
two cases of acute benzene poisoning m a chemical factoiy in Basel 

The first occurred in a chemist e\ti acting pyrainidon with hot benzene He 
had a slight attack of dizziness, which did not trouble him much until he went to 
bed Then it became intense, with vomiting, recun ing whenever he lay down 
This lasted for over two days, so that the only bearable position for him was 
sitting up with the head bowed He did not recover completely for twelve dajs, 
during which he suffered from uncertain gait and weakness of the legs At the 
height of his attack there was cjanosis. Ins breath was aromatic and his pulse 
rapid and irregular, but there were no other symptoms 

The second case occurred in a weaklv boy, aged 18, who after two days’ woik 
had seveie dizziness, persistent cyanosis, marked weakness, headache, nausea, 
anxiety, dyspnea and sweating Catarrh of the upper air passages developed, with 
slight feiei, and eight days later an exanthem appeared over the back At the end 
of twelve da 3 S he was still unable to w'alk 

At the same meeting at which Genhard’s paper was lead, Wyss 
lepoited a case of obstinate and intense dizziness following benzene 
poisoning inability to stand, distuibed sleep with bad di earns and psychic 
depiession 

Kobert told of a man who was painting the inside of a reservoii 
with bitumen and crude benzene He became acutely intoxicated, as 
if fiom alcohol, and recovered, but latei without am fuithei exposuie 
he developed pleurisy and catarrh of the lung and was never lestoied 
to complete health One of Lewin’s patients had an acute attack of 
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dizziness, a feeling as if he weie diunk, pressuie in the head, d}spneci, 
oppression of the heait and, when these s}mptoms passed over, a blow- 
ing heart murmui, yellow pallor and general neiwous exhaustion 

The histones of acute benzene poisoning in the hteratuie reveal 
clearly the great variation in individual susceptibility to this poison, for 
it happens fairly often that the one who is exposed for the shoitei 
period dies, while the one who is exposed longei and moie intensely 
survives (Lewin) 

CHRONIC BENZENE POISONING 

Much moie inteiesting than the acute foini, resulting from a single 
severe exposuie, is chronic benzene poisoning, which has been the sub- 
ject of much moie study both by means of experiments on animals and 
thiough clinical observations, supplemented in a minority of the cases 
by examination of the bodies of the fatall}’' poisoned 

EXPERIMENTAL POISONING IN ANIMALS 

There is a faiily extensive hteratuie on chionic benzene poisoning 
produced experimentally m animals The first experiments of impor- 
tance seem to be those of Saiitesson in 1897 Santesson had before 
him the task of determining the toxic substance m a solvent used by 
a group of women workeis among whom were found nine with purpuia 
hemorrhagica The hteiature on coal tai benzene, which at that time 
and foi years afterwaid was called either benzine or benzol, but prac- 
tically never benzene, made little, if anj^ distinction bet^^een the coal tai 
distillate and peti oleum benzine Thus Santesson quoted Korschenewski 
as saying that both peti oleum and coal tar “benzine” weie capable of 
causing hemorihage, as shown by puipura and hemorrhage in men 
working m the peti oleum fields of Baku, notabl) in one who died with 
purpuiic spots, bloody expectoration and bloody vomit At that time 
it was not known that the oil of Baku is rich in coal tar benzene 

Santesson used labbits and administeied the benzene (1) through 
the skin by poultice, (2) through the inhalation of vapors and (3) by 
subcutaneous injection The method of inhalation was unsuccessful, but 
the other two methods lesulted in death, the thud the moie quickly 
Santesson assumed that the vapors did not count in the death of the 
poulticed animals because of the failure of those experiments in which 
vapors only were administered He obtained the same effects fioni 
ciude benzene as from pure, but the crude was the more toxic He 
called the ciude liquid benzine and the pure, distilling at from 80 to 
85 C, benzol Chronic poisoning was characterized by hemoiihages 
in the pleura, the lungs and the mucous membrane of the stomach and 
intestines In animals poisoned through the skin, hypeiemia and edema 
of the subcutaneous tissues showed the passage of benzene through the 
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skin The cause of the hemonhage m oigans and mucous membianes 
he believed, was not a fatty degeneration ot the vascular epithelium, 
because this was absent in labbits He thought that embolism might 
be the underlying cause There is no lecoid of any blood counts having 
been made in these experiments 

Between the epoch-making paper of Santesson and the next mile- 
post, Selling’s publications, little experimental work was done, and the 
most noteworthy contribution adds hardly anything to the jxcture This 
was the woik of Langlois and Desbouis, who, in 1907, treated rabbits, 
guinea-pigs and pigeons with prolonged inhalations of volatile hydro- 
carbons, the exact natuie of which it is impossible to make out with 
certainty They spoke of benzol and of moto-naphtha, which appai- 
ently had the same effect Benzol they defined as a mixture of benzine 
and toluene The vapors were administeied in two concentrations, 
namely, 16 cc and 24 cc per cubic metei of an The most conspicuous 
efiect was true polyc} themia, marked and constant, in guinea-pigs, 
pigeons and rabbits — most marked in the first — failing to appear in dogs 
and cats This mciease in red blood cells consisted in a progressive 
use from 5,250,000 to 8,000,000 in forty-five days, if the dose was 
moderate, and in five days with a heavy dose Even a single administra- 
tion of 24 cc per cubic meter of air for five hours was followed by a 
rise of 1,000,000 red cells A fall in the temperature of the body was 
also noted The descent of the red cell count described a regular curve, 
which reached the noimal in guinea-pigs in fifteen days This could not 
be attributed to concentration of the blood, for the white count was little 
altered, slightly decreased, if anything, and there was no increased 
densit}'^ of the serum, noi was it due to a massing of red blood cells in 
the peripheral blood, for the heart blood showed the same picture The 
increase in hemoglobin was not proportional to the increase in the 
numbei of red cells, and no nucleated red cells were found 

The observations of Langlois and Desbouis, especially with regard to 
polyc34hemia, were never confirmed As to their failure to produce 
leukopenia of any notable degree, it must be said that Selling had the 
same experience when benzene was administered by inhalation 

Selling’s woik in the yeais fiom 1910 to 1911 established certain 
facts with regard to the toxicology of benzene which were confirmed by 
many experimenters following him His work stands out above that of 
any other, not only in the clinical, but in the expeiimental, field Prac- 
tically all subsequent students have used his technic and, as a piehminary 
to the pursuit of their own particular problems, have repeated his experi- 
ments and confirmed his results as to the essential features The most 
important effect of benzene when given subcutaneously to animals (equal 
parts of benzene and olive oil were used by Selling) is leukopenia, the 
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fall in the count of led cells being fai less stnking The most impor- 
tant change found postmoitem is aplasia of the bone marrow Selling 
showed that by means of injections of benzene ^\lth olive oil the leuko- 
cytes can be diminished in numbei to the point of almost complete dis- 
appeaiance fiom the peiipheial cii dilation and that they may afteiward 
rise to the normal level with recovery This leukopenia reaches an 
aA'^erage of 50 pei cent at the end of thiee days and of 75 pei cent at 
the end of foui days, with total disappearance some hours before death 
Occasional!) theie is a slight inciease in the Mhite count at the outset 
(Selling lepoited this m three animals) In the eaily stage there is an 
outpouimg of large numbeis of noimal and abnoimal leukocytes, of 
either the laige lymphocyte type rvith laige, deeply staining nucleus 
and nairoAv basophil piotoplasm, oi the same cell A\ith an iiregulai 
nucleus and vaiying degiees of basophilia Myelocytes were seen by 
Selling in one case only The ivhite cells fall on an aveiage 2,200 within 
twenty-four houis after the liist injection and 50 per cent after the 
second If the experiment is stopped when the AAhite count has reached 
40 to 720, the animal dies, sometimes with the same count, sometimes 
with a lowei Usually aftei injections of benzene aie stopped, theie is 
a piehminary use of the white count, then a fall, then a slow’’ use to 
normal 

The fall in the red cell count is much less sti iking, unless benzene is 
administeied ovei a fai longei peiiod In a small percentage the red 
count show’s a use followung the fiist injection, pei haps still gi eater 
after the second, but ahvays after the thud it goes back to the oiiginal 
level or falls below Sometimes the fall comes after the fourth or the 
fifth, but in othei cases the led count lemains constant The aveiage 
loss at the end of eight days is onl) 16 pei cent, while the loss of white 
cells averages 92 per cent But in lecoAei), wdiile the white cells aie 
retuining to noimal, the led cells show’ no similai tendency 

The disajipearance of the white cells, accoidmg to Selling, is not 
due to accumulation in other paits of the ciiculation, because they aie 
absent fioni the vessels thioughout the bod) ® Theiefore, they must 
have been destroyed by the poison oi ha^e undergone natural death 
w’lth no legeneration But 75 pei cent of the w’hite cells would not die 
natuially in thiee days, and the degeneiated foims of leukocytes, both 
mononucleai and polymoi phonucleai found in the circulating blood 
aigue foi poison The polymoi phonucleai s sufl'ei most, in coiie- 
spondence w’lth the severei injui) in the maiiow’ as compared with that 
in the lymphadenoid tissues, just the leverse of Avhat occurs in exposuie 
to roentgen laj’s The led blood cells aie less affected, no more than 
can be accounted foi b)- natuial death of cells The inciease of the 


3 See, howeAer, Pappenheim and also LeNoir and Claude, p 19 
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pigment content of the spleen is not gieat and may be accounted for, m 
pait at least, by the destiuction of nucleated led blood cells m the 
maiiow Selling quoted Hemecke as obseivmg the same thing, in 
experiments with loentgen lays In both his and Heinecke’s expeii- 
ments there weie onl}’’ slight changes in the led blood cells, in spite of 
the advanced degree of aplasia of the mairow The led blood cells 
leturn to normal moie slowly, 3'et m the eaily stages of the regeneiation 
of the mariow the erythi oblasts are often \eiy much more abundant 
than the granuloc3des 

Selling emphasized the stimulating effect of benzene on the maiiow 
cells Stimulation and desti uction are constantly associated, the f ormei 
prevailing at first, the paienchymal cells iiici easing rapidly, especially the 
more highly differentiated cell t3q3es But this hypei plastic maiiow 
begins to show well maiked destiuction of cells b3^ the end of the second 
da3, and the destruction inci eases, leaving empty spaces with edematous 
reticulum and wide capillaiies, till only isolated cells are left, and aftei 
about the ninth injection the maiiow is almost wholly aplastic Erythro- 
blasts, granulocytes and megakai3'^oc3tes aie all affected, but in the 
polymorphonuclear amphophils the pioportion of degeneiated cells is 
always least They disappeai lapidly, how^eiei — probably being swept 
into the cii dilation Small l3’-niphoc3des and potyblasts aie found in 
consideiable numbeis and have the greatest resistance, peisisting and 
appaiently inci easing aftei all otheis have been destroyed 

Selling’s “ascending” senes compiised those animals in which 
regeneration took place aftei aplasia of the marrow In the early 
stages of regeneiation, islands of cells appear in the reticulum, ei3dhro- 
blasts chiefl3 or gianulocytes or laige l3mphocytes, Avhich aie abundant, 
and between these islands he small ^mphocytes and polyblasts Other 
collections of cells foim coids in ladiatmg bands Megakai3'^ocytes are 
present, scattered or m bands As regeneiation pi ogresses, the younger 
cells — ^the large lymphocytes, m3^eloblasts and megaloblasts — foim an 
ever diminishing propoition Regeneiation can occur after an advanced 
degree of aplasia Selling believed that the small lymphocytes and 
polyblasts play the chief idle m the legeneiative process, the steps 
being from small lymphocyte to large l3-mphoc3de and then to mega- 
karocyte 

The lymphocytes in the follicles and medullary coids of the l3mAph 
glands show degeneiative changes, following injections of benzene, 
wnthin twenty-four houis, increasing as the expeiiment goes on Large 
phagocytic cells pick up pait of the debus of these cells The follicles 
are progressively emptied, and the sinuses dilate, but aplasia is never 
complete the changes are less marked than m the manow Regenera- 
tion IS complete 111 from ten to fifteen days, but theie may be some 
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fibrosis lesulting fioni the iintating action of benzene The changes in 
the spleen are similai to those in the lymph glands, but dining legeneia- 
tion, especially dining the later stages, myeloid metaplasia occurs, with 
myeloid cells of all t3pes These are, howevei, lelatively few in number, 
and at this stage the man on is hyperplastic Therefore, the myeloid 
metaplasia of the spleen can ha\e little significance as a compensatory 
phenomenon 

Selling stated positnely that benzol is a leukotoxic poison, destroy- 
ing not only the tissues that pioduce leukoc3des, but also the leukoc3'tes 
in the ciiculating blood since then deciease comes on too lapidly to be 
accounted for b3'' natuial death oi by the 11131113 done to the tissues 

A well known b3qiioduct of the publication of Selling’s studies was 
the delibeiate utilization of the leukotoxic action of benzene to 1 educe 
the white cell count 111 leukemic patients The lesults obtained in these 
exiieiiments on human beings aie discussed in another section, but a 
secondar3'^ effect was the stimulation of mtei est 111 the ph3’’Siologic action 
of benzene and a sudden outbuist of ai tides on benzene poisoning m 
animals Many of these neie confiimatoiy of Selling’s woik, but some 
new details were added Thus Secchi administeied benzene by inhalation, 
injection and ingestion, and pioduced not 01113^ an enoimous diminu- 
tion of leukocytes, but a fall of hemoglobin to 50 pei cent 01 less, a 
loss of red cells, a fall in specific gravit3% a low coloi index, and 
poikilocytosis and stippling The viscosity of the blood was inci eased 
when the benzene was administeied in vapoi foim At autopsy Secchi 
found that acute poisoning caused intense congestion of all the organs, 
and that chronic poisoning caused fatt3’' degeneiation and numeious 
hemorrhages, subpleinal and into the mucosa of the intestinal tract and 
the genital tiact 

Brandino’s expeiimcnts aie inteiesting, and since the3'- aie not aiail- 
able to most English-speaking students, I will venture to give them m 
detail 

He studied the lymph glands, maiiows and spleens of dogs and 
labbits to which benzene had been administered b3'- inhalation, by inges- 
tion and subcutaneousl3' In the l3anph glands theie is a notable destiuc- 
tion of the l3aTiphoc3hes, which show kai3’-ol3'^sis and kai3 0iihexis and 
fiagmentation of chiomatin The debris is taken up at first b3^ phago- 
C3'tes, then these cells disappear, there is leti action of the leticulum and 
flattening of the folhculai legion, while the peiipheral and medullarj’’ 
canals dilate The medullar}’- tiacts aie much less affected than the 

4 Ronchetti also said that leukopenia comes on quickly, before the leuko- 
poietic organs could have undergone marked involution Therefore, one must 
add to atrophy of these organs intensification of the destructive processes in the 
circulating blood 
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follicles, which aie hnall} i educed practically to the reticulum If the 
benzene is stopped, however, there is complete legeneiation Similar 
changes take place in the spleen, but heie also theie may be complete 
regeneiation, during which myeloid metaplasia occuis At the same 
stages there is less degeneiation of cells in the spleen than in the lymph 
glands, and it is not so maiked in the malpighian coipuscles as m the 
stroma In the foimei the cells disappear first at the peiipheiy, leaving 
a compact mass of cells at the centei which, with the progiess of 
poisoning, diminishes giadually till all the lymphocytes aie gone and 
the malpighian body is recognized only by the disposition of the reticu- 
lum and the cential vessel 

Brandmo also found that benzene acts as a stimulus to the maiiow, 
as well as a destroyer At fiist the former action piedommates, caus- 
ing a lapid and notable increase especially of the most highly differ- 
entiated blood cells, while the myelocytes and megaloblasts are less 
affected Aftei the thud or fourth injection hypei plasm begins to yield 
to destiuction, till only nairow cords of cells aie left, with edematous 
leticulum and dilated capillaiies between Then legeneiation begins, 
which pi ogresses rapidly and goes on to hyperplasia The most lesistant 
elements are the small lymphocytes and the polyblasts, which aie found 
in the mairow aftei all others are gone The spleen in advanced stages 
shows myeloid cells of all types 

Orzechowski (1929) noted that all expeiimenteis had agieed that 
the red blood cells are not affected m chronic benzene poisoning, which 
is hard to understand, since more lecent woik was shown that the led 
corpuscles and the leukocytes have a common mesenchymal origin 
He employed Selling’s technic, using rabbits, and in sixteen expeii- 
ments found no change in the red cell count oi in the character of the 
cells Stippling was seen in one animal only, the loss of hemoglobin 
(Sahh) was slight, staining was normal Theiefore he held it to be evi- 
dent that benzene does not attack the tissue which foims red blood cells 
The histiogenic leukocytes (monocytes) were mjuied, but nothing like 
so much as the granular polymorphonuclears The platelets weie noi- 
mal, and the clotting time in the warm chamber was noimal in most 
cases The leukocytes fell from 13,900 on the fiist day to 1,300 on 
the seventh and to 400 on the eighth day, following the last dose 

5 It IS not, however, strictly true that all students of experimental benzene 
poisoning found an absence of attack on the red blood cells Not only Secchi 
(see a foregoing paragraph), but Fontana, found a lowered red cell count and a loss 
of hemoglobin in animals, although this was not so striking as the loss of white 
cells Mauro found anemia wnth poikilocj'tosis and amsocvtosis in the late stages 
and Duke, m seeking to produce a loss of platelets, produced also severe anemia] 
with benzene In Weiskotten’s experiments w'lth inhalation of benzene, loss of 
red cells w^as observed (see page 31) 
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Oizechowski concluded that the severity of the attack of benzene is on 
the gianuIoc}d;es, and he pointed out that this coi responds vith what 
occuis in the cential neivous system, wheie it is a lule that the latest 
cells in ph}logenic and ontogenic development aie the most vulneiable 
to all inj lines 

Wallbach endeavored to distinguish the action of benzene in pio- 
ducing leukopenia fiom that of thorium X and that of x-iays, soft 
and haid Benzene has a destiuctive action on the spleen and lymph 
nodes and also inhibits the foimation of new cells by the bone mairow 
and the fuither diftei entiation of immatuie cells, so that theie is 
a delivery to the cii dilating blood of granulocytes, polymorphonucleai 
with a swing to the left (Arneth) Thoiium X causes a lelease of 
leukocytes into the blood stieam and an inhibition of the formation of 
new cells but not of diftei entiation of immature cells, theiefoie the 
leukocytosis in this case is of matin e cells Soft x-iays do not dimmish 
the vhite cell count, but theie is a conspicuous increase of eosinophils 
and of mast cells, while haid lays injure the lymphatic tissue, although 
a maiked leukopenia is never produced The increase of eosinophils 
and of basophils is not as gieat with hard rays as with soft 

Pappenheim and Neumann both challenged some of the obsenations 
of Selling Thus Pappenheim beheied that the deciease of leukocytes 
is not so gieat as examination of the peripheral blood suggests, foi he 
tound in labbits that at a stage when the white cells had almost dis- 
appeaied fioni the cii dilating blood they were found in some cases still 
lei)^ abundant in dilated capillaiies of the livei lungs, spleen and 
kidneys ^ 

Neumann was unable to find fatty degeneration, as Selling found, 
but alwajs found a striking hj-peiemia of the spleen, not mentioned 
b} Selling The sjfieen shoved aplasia, but also pigmentation The 
bone marrow was hvpoplastic, as desciibed by Selling, but Neumann 
neiei found the numerous small Ijmphocytes and pol} blasts described 
by Selling, and found much moie pigment Some animals had pigment 
in the spleen, otheis in the hvei and mairoiv, and the quantity vas 
enoimous m compaiison with the contiols This could not be the 
lesult of chance, but hardly 'the result of blood destiuction eithei, 
because of the slight loss of led blood cells, especially in that animal 
vhich had the laigest amount of pigment 

Neumann emphasized the great variations in individual animals in 
then leaction to benzene, which explains the varying results in patients 
tieated with benzene Foi example, two labbits were given the same 

6 The only other observers to note an accumulation of leukocytes in the 
internal (intestinal) capillaries were LeNoir and Claude in a man dying of chronic 
benzene poisoning 
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close, the second lived seven days longei than the fiist A third animal 
had a laigei dose, but lived longei than the fiist A fouith had the 
smallest dose and died the most piomptly 

The 01 game lesions noted in animals aie, on the whole, more maiked 
and extensive than those found in most of the autopsies on human 
beings (see page 64) Chassevent and Gainiei found in guinea-pigs 
congestion of the peiitoneum and of the abdominal oigans and not onl) 
ecchymoses, but ulcerations, in the gastric mucosa at the niveau along 
the aiten Klempeiei and Hiischfeld found moie oi less seveie 
destiLiction of mariow and extensive neciosis of Inei and kidne}'S 
Pappenheim also noted neciosis of the liver m labbits and severe injuiy 
to the parench 3 ma of the kidneys 

Mention must be made also of some obseivations with legaid to the 
action of benzene made b} ceitam investigatoi s in the couise of their 
MOik on geneial problems Underhill and Hams, woiking on cieatine 
metabolism, tested the effect of injections of benzene with oil m rabbits 
and found that benzene not onl}'- acts on the blood elements, but that it 
exeits a catabolic influence on the body tissues as a whole, as mani- 
fested by a sharp use in the excietion of cieatme and total nitiogen 
within a veiy short peiiod aftei subcutaneous injection, fai in excess 
of that found in rabbits under ordinary starvation 

Jafte examined the excretion of benzene in rabbits and dogs, giving 
them a daily dose of from 2 to 3 Gm by mouth He found that it 
was excieted in the urine partly as muconic acid by oxidation of the 
ring, CoHo plus Oo Following him Fuchs and Soos isolated muconic 
acid fiom the mine of a leukemic patient who undei Koranyi’s treat- 
ment \i as being given benzene He excreted from 3 to 5 Gm of muconic 
acid in t\\enty-four houis These authois believed that the production 
of muconic acid as an mtei mediate stage may be assumed to take place, 
but its detection is prevented because of the ease with which it foims 
combinations and changes to other bodies, such as acetone 

The piolonged bleeding time and clotting time in human benzene 
poisoning and the failure of the clot to contiact led students of the 
physiology of the blood to study this featuie of its toxicology Duke 
found in labbits a lapid use in the platelet count, followed by a lapid 
fall SeAeie anemia went with this, and at autops} the mairow was 
found to be almost completely aplastic, megakarvoc} tes weie hardly to 
be found In large doses, 5 cc , benzene acted fiist as a stimulant, then 
as a poison to the platelet-forming oigans, causing fiist a use, then 
a fall in the count In small doses, 2 cc , it acted onl} as a stimulant 
causing a giadual use in platelet count, which latei fell luit not below^ the 
normal In every instance, human and experimental, in which the 
platelet count fell to a lo\v level (61 000 w^as the lowest) purpuia 
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hemoiihagica was observed The leason foi the lapidity of the use 
and fall in the numbei of platelets is to be found in the short life of the 
platelet 

Hurwitz and Drinkei studied “the factors of coagulation in the 
expeiimental aplastic anemia of benzene poisoning” In addition to 
then obseivations with regal d to the clot-forming substances m the 
blood, then woik brings out cleaily the contrast between clinical and 
expeiimental benzene poisoning already pointed out by Selling and 
otheis Benzene has an important influence in reducing the cnculatmg 
piothiombin, but antithrombin and fibrinogen fluctuate little fiom the 
noimal, lesults which aie in harmony with proofs lecently discovered 
that blood platelets contain prothiombin The latter originates from 
the megakar3''0C3des of the mairow, but other tissues also pla3'- a pait 
in its formation An3'’ toxin which diminishes the number of platelets 
diminishes the aiailable prothrombin in the cnculatmg blood In most 
instances in which the cnculatmg piothrombm is diminished, aplasia of 
the bone marrow occuis The appearance of an extreme aplasia with- 
out fatal diminution of prothrombin suggests (1) that other tissues oi 
organs are concerned in its foimation, or (2) that a minimum amount 
of myeloid tissue is sufficient to maintain the quantit3’’ of piothiombin 
above a dangeiousl3'- low level 

These writers used labbits and followed Sellings technic Benzene 
was shown to be a myeloid tissue poison Their experimental animals did 
not show maiked hemorrhagic featuies and did not as a lule show 
prolonged bleeding time oi bleeding fiom the gums and mucous mem- 
branes, etc In a few instances at autops3'- the blood remained fluid a 
long time In spite of the absence of hemorrhage, striking changes weie 
found in the blood, m the formed elements and in the piothiombin, 
though not sufficient to cause a clinical picture of hemoirhagic disease 
The3^ confirmed the observations of Selling and of Duke, viz a rapid 
disappeaiance of the white cells from the peiipheral circulation, some- 
times after an initial use, red blood cells much less affected, sometimes 
not at all, in most cases reduced 133'^ 50 per cent, platelets showing the 
same geneial reduction, but to a less extent, lemaining at a high le^el 
after the white cells have almost disappeared fiom the cii dilation In 
only one animal 3vere the platelets low enough to piodtice symptoms 
of a hemorihagic disease 

Selling thought that the polymoiphonucleai amphophils in the mai- 
low’- are more lesistant than the large lymphocytes, myelocytes, er3^thro- 
blasts and giant cells Hurwitz and Drinker suggested that eithei the 
megakaryoc3des of the marrow regeneiate ver3'- rapidl3'- or they are moie 
resistant to the action of benzene than aie the foreiunneis of the 
pol3nnorphonuclear leukoc3’tes and er3i:hroc3^tes 
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The effect of benzene on the formation of antigen was tested in 
1914 by Rusk in California and Schiff working m Heffter’s labora- 
tor}'^ m Berlin Rusk injected 1 cc of benzene per kilogram of body 
weight into rabbits either before or at the time of the injection of 
antigen and found a decided reduction in the formation of lysin foi 
sheep’s corpuscles and of precipitin Schiff gave guinea-pigs intra- 
peritoneal injections of 0 01 cc of benzene before an injection of antigen 
and found that there followed only slight leukocytosis and increased 
sensitivity to a second dose of antigen, while if he gave 0 03 cc , 
leukopenia developed, and sensitivity was diminished 

Simonds and Jones studied the curve of the pioduction of antibodies 
in animals exposed to the x-rays, which exeit a destructive effect, espe- 
cially on the lymphadenoid tissue, and in animals treated with benzene, 
which exeits its chief effect on the bone maiiow For antigen they 
used washed dog’s corpuscles and killed typhoid bacilli, and studied 
the degree of hemolysis and of agglutination Theie was a high death 
rate in the animals treated with benzene, foi they succumbed leadil)'’ 
to spontaneous infections, and when the white cell count fell to 1,000 
or less, they died even without evidence of infection Benzene was 
given in doses of 1 cc pei kilogram of body weight m 2 cc of olive 
oil, subcutaneously 

They found that while the most pronounced destiuctive effect of 
benzene is on the polymorphonuclear leukocytes, the lymphocytes are 
also affected The power to produce hemolysins for dog’s blood is 
much reduced by benzene, as is also the production of agglutinins and 
opsonms, m that order They reasoned that the part of the blood- 
making system which has to do with the production of eiythrocytes 
may be a factoi of some importance in the formation of hemolysins, for 
the cuive of the latter was similar in two labbits with leukopenia and 
in the one with leukocj tosis, but m all thiee animals the erythrocytogenic 
power was affected — as shown by the absence of nucleated red cells and 
stippled cells The agglutinating power of the blood for killed typhoid 
bacilli was only fiom one half to one tenth of the normal, and the loss 
was greater m the animals treated by injection of benzene than in those 
exposed to the x-rays and was not in proportion to the leukocyte count 
Opsonms weie diminished by benzene but not so much so as agglutinins 

The fact that benzene had shown a selective action on tissues and 
cells that aie concerned in the defense of the body against infection led 
Hektoen to test its action on the production of antibodies and on the 
activity of leukocytes He used benzene and olive oil in equal parts 
for hj^podeimic injection into rabbits which had had, oi were to receive, 
30 cc of sheep’s blood in the peritoneal cavity A quantitative determi- 
nation was then made of the newly formed lysin and precipitin 
Hektoen confiimed the lesults of Selling and otheis as to leukopenia. 
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especiall}’- of the gianulai leukocytes, preceded sometimes by a leuko- 
0)4:0513 of modeiate degiee aftei the fiist injection There was also 
m a numbei of animals a second inciease in the leukocjde count, followed 
by a secondaiy fall before a return to the noimal figuie (see Weis- 
kotten) The death late uas high m animals with profound leuko- 
penia, and the niaiiow was found to be pool in cells The loss of red 
cells was not gieat 

The production of specific piecipitin and lysin was greatly reduced, 
but the course of antigen m the blood appealed the same in benzenized 
animals as in contiols At the height of the pioduction of antibodies the 
injection of benzene appealed to have but little eftect on the leukocytes 
of the blood and on its antibody content That benzene acts on the 
elements that elaboiate antibodies and that leukocytogenic centers are 
concerned m this elaboiation was indicated not only by the i eduction 
of antibodies and of leukoc34:es in the labbits, but also by resistance to 
this effect when the pioduction of antibodies vas at oi near its height, 
and by the leukocytosis and increased foimation of lysm m dogs under 
the influence of small doses Just how benzene intei feres with the 
elaboration of antibodies whether by diiect injuiy to the cells or possi- 
bly by modification of enzjme action, is still a question The action 
of benzene does not show that certain specific elements are concerned 
in the elaboration of antibodies because its action is too general, affect- 
ing, it IS tiue, the gianulai leukoc}4:ogenic centeis most, but the lympho- 
cytes and the eiythi oblasts, as well Hektoen concluded that benzene 
may lowei the anti-infection poweis of the bod) in at least three ways 
by 1 eduction of antibodies by i eduction of the number of leukocytes 
and by i eduction of the phagocytic action of the leukocytes 

These conclusions weie confiimed b) experiments on the course of 
infection m benzenized animals Thus Winternitz and Hiischfeldei, 
while working on pneumonia, tested the effect of injections of benzene 
on the resistance of animals to pneumococci They first reduced the 
white blood cells by means of benzene and then pioduced pneumonia 
by intratiacheal inoculation with cultuies of viiulent pneumococci, and 
they found a maiked reduction of lesistance to the infection The 
average duration of life aftei inoculation of the control animals was 
sixty-one houis, while in the animals treated by injection of benzene it 
was only tventy hours The leukocytes weie reduced m six rabbits to 
fiom 280 to 880 Theie was no diffeience in the gross appearance of 
the lungs in the two gioups but micioscopic examination of the pneu- 
monic exudate showed, in the benzenized rabbits, only occasionally a 
potymoiphonuclear leukoc)’te oi undiffeientiated mononuclear cell, 
although the exudate contained the usual number of led blood cells and 
fibrin 
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White and Gammon, inoculating labbits with tubercle bacilli and 
admimsteiing benzene b} inhalation, found that the latter lowered the 
lesistance of these animals as compaied with contiols, but weie unable to 
find the explanation of this lesult 

Camp and Baumgaitnei studied the effect of benzene on the course 
of inflanimatoi}'^ piocesses pioduced chemical iiritants, by heat and 
by the injection of unsteiihzed foieign bodies They used Selling’s 
method, injecting 2 cc per kilogram daily till the leukocyte count fell 
below 1,000, then smaller doses If they gave smaller doses fiom the 
fiist, theie was a maiked loss of weight, but without pronounced leuko- 
penia The best i esults were obtained by two or three doses of 2 cc , 
then from two to five doses of 3 cc till leukopenia appeared, then doses 
just large enough to keep the white count low Inflammation was 
produced by (1) cioton oil rubbed into a deep sciatch on the ear, 

(2) intramuscular injection of an aqueous solution of caimme and 

(3) immersion of the ear foi thiee minutes m water at 55 C Non- 
benzenized animals were, of couise, used as controls 

The)'' did not find the initial rise in the white cell count desciibed 
by Selling, but if one dose of the sciies was omitted, a rise would 
occui Cioton oil noimally causes a marked inflammatory reaction in 
from twenty-four to forty-eight hours, edema, and dense infiltration of 
the tissues with polymorphonuclear leukocytes In the animals tieated 
with benzene no gross changes were found, except m one, m which theie 
was pronounced edema In this same animal niicioscopic examination 
of the area showed a few lymphocytes , in the others, no leukocytes were 
to be seen Masses of bacteria were found, evidently multiplying 
rapidly in the tissues and meeting little or no resistance The most 
essential histologic difiference between the benzenized animals and the 
controls was the absence of leukocytes in the inflamed aieas 

Heat of 55 C caused in the control animals lapid swelling and 
congestion of the ear, under the microscope edema, congestion and a 
consideiable number of leukocytes were seen, but the latter weie much 
less numerous than in the first series In the leukopenic animals there 
were immediate swelling and congestion, but no collection of leukocytes 
In the series treated by injection of carmine, micioscopic examination 
of the controls showed that the pai tides of carmine soon became sur- 
rounded with polymorphonuclear leukocytes, which ingested the particles, 
and that then by the end of the second day a piohfeiation of connective 
tissue began In the leukopenic animals, only two had any leukocytes 
around the masses of carmine and one of them had a terminal rise in 
the white cell count to 3,800, the other to 1,000 There was no pio- 
liferation of connectne tissue in any The caimine was not sterilized, 
none of the controls showed any bacteria in the tissues, while almost 
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CAcr}- one of the leukopenic animals showed masses of bacteria in the 
collections of caimme and in the sui rounding tissues 

These experiments showed that in almost cvei}'- instance theie is 
no leukocjdic exudate in labbits Avhich have a seveie leukopenia, and 
that there is an absence of antibacteiial bodies “which may not be due 
entirely to the destiuction of the leukocytes, since benzene piobably has 
a geneially C 3 dotoxic, as well as a leukotoxic, action” Benzene was 
given to one of the labbits with seveie leukopenia which had developed 
a large abscess m the neck It died when the white cell count fell to 
600, but theie was no eftect on the abscess and benzene did not destroy 
the leukocjdes m the abscess Congestion of the blood vessels and 
edema occurred independently of the leukoc} tes When the leukocytes 
were below 1,000, cioton oil and heat pioduced no leukocytic exudate 
in the tissues of the eais, and carmine none in the muscles 

Weiskotten and his colleagues published, between 1915 and 1923, 
a senes of studies coveiing man}'- aspects of benzene poisoning, their 
special Intel est being in the theiapeutic use of benzene as a leukotoxic 
agent In the fiist aiticle (1915) they told of testing the compensatory 
function of the spleen in legeneiating erythioc 3 tes and leukoc 3 d:es b}’- 
gniiig benzene to normal and to splenectomized labbits The}" found 
in both the usual rapid deciease in leukoc 3 "tes, with a primaiy use m 
the count, followed by a secondar}" fall and a secondary use to a 
permanent level The pol} moiphonucleai leukoc 3 tes weie chiefl}" 
aftected With the piimai}’’ fall went a moderate, but definite, fall in 
ei 3 thioc 3 'tes, but aftei this the ei 3 "thioc 3 'te cune ai^peared to piogiess 
mdependentl}'- of the leukoC3'-tes, and in most animals was unchanged 
duiing the second fall m the leukocyte count Theie was no essential 
diffeience in the blood cuives of animals the spleens of M'hich had been 
lemoved and of those with spleens intact, showing that in labbits the 
spleen has no essential function m the destruction of leukocytes and 
er 3 i;hi ocytes, noi m then subsequent legeneiation The m 3 "eloid 
metaplasia of Selling is of no gieat impoitance as a compensatoi}’ 
phenomenon 

The second aiticle (1916) deals m detail with the “dqfiiasic” leuko- 
penia “In all cases w’-hcie animals suivived the piimai} fall in the 
leukoc 3 "te cuive theie follow’-ed a piimai}" use which in all instances 
leached a noimal level, and in man}'- the oiiginal level (This is the 
‘piotophase’) This piimaiy use was in each instance, independently 
of any further injection, followed b}" a secondai}" fall and then a use 
to a noimal level In the secondaiy fall (‘deuteiophase’) the leuko- 
cytic cune in almost all instances leached a level neail}'- as low as that 
leached in the piimai}" fall, and in some instances even lowei ” “The 
deuteiophase of the diphasic leukopenia was not accompanied b}'- am 
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changes m temperatme curve except in one animal which had very low 
counts at the primary and secondaiy falls, in which the temperatme 
rose at the climax of both falls ” 

The moitahty was practically as gieat dm mg the second fall as dui- 
mg the fiist In all animals smviving the second fall the leukocyte 
cuive leturned to the noimal level and theie was no fmthei fall 
Between the fiist injection and the onset of the deuteiophase there was 
a period of from eight to eighteen days corresponding closely to the 
period requiied for sensitization after the injection of an antigen and 
suggesting that the deuterophase might be the lesult of an antigen- 
antibody leaction, but no changes in the tempeiature occurred and there 
was no difteience between the protophase and the deuteiophase 

The thud aiticle, by Brewer and Weiskotten (1916), tieats of the 
mine in benzenized animals During the fiist twenty-four houis aftei 
the first injection the total of the phenols of the mine inci eases and still 
moie aftei the second injection This mciease peisists forty-eight horns 
after the last injection, then theie is an abrupt return to normal 

In Weiskotten’s fouith article (1917-1918) spontaneous infection 
occurring in benzenized animals was studied with special reference to 
its effect on the diphasic leukopenia In four rabbits the leukopenia did 
not ajDpear, and it was found that duiing the daily subcutaneous injec- 
tions, acute infection had developed, and in two of these animals it 
seemed that it might even have been present before the expeiiment 
and to have been “lighted up” after the injections began In none of 
these did diphasic leukopenia occm, and in only one, aplasia of the 
mariow The peicentage of polj'inoiphonucleais in these animals, 
instead of falling, rose in all to fiom 83 to 97 per cent befoie death In 
three animals there was also leukocytosis 

The fifth article (1919) describes the diphasic leukopenia as being 
accompanied by a relative increase m polymorphonuclear amjohophils 
The small mononuclear cells aie absolutely deci eased at the climax of 
the fiist phase to a greater extent than are the poljanorphonuclear 
amphophils At the end of the second phase the total leukocyte cuive 
leaches a level somewhat lower than that existing before the injec- 
tions began, and this is due to the failure of the mononuclears to use 
to as high a level as before injection This is the only observation 
of its kind in the literature ^ 

Weiskotten’s expeiiments to this jioint were made with injections of 
benzene Expeiiments with inhalation (1920) were then made on 

7 The reverse was found by practically all experimenters, with the exception 
of Fontana, who stated that although the lymphocjtes survive longest in most 
cases, those that develop very rapidly mav not show this inversion of the leuko- 
cvtic formula 
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II rabbits, which died on \arious da}s fiom the first to the sixty-nmth 
One of them lived till the fifth day after the expeiiment had ceased, 
another, till the sixteenth The results weie somewhat difleient from 
those obtained in the earlier series The fall in the white cell count 
was as sharp, but never went as low as 1,000, even if the expeiiment 
continued 53 da}s Attempts to bring about a more maiked leuko- 
penia by highei concentiation of benzene weie fatal to the animals 
Aftei the expeiiment ceased, the low count persisted for from 12 to 
36 days, then gradually, in from 36 to 51 days, rose to a permanent level, 
which was consideiabl}'- lowei than that existing before the expeiiment 
began, and which was maintained as long as the counts weie made, 

III no instance letuining to the normal level even aftei from 368 to 
458 days The aveiage count for three animals ivas 11,302 before 
and 6,166 aftei, the expeiiment Theie w’^as no deuteiophase, as after 
injections The red cells fell to a low level m from 6 to 16 dajs, and 
stayed there as long as the experiment continued, but wuth no tendency to 
fall low’^er, and after the experiment ceased they lose to the foimei 
level in fiom 15 to 24 daj's The average fall w'as fiom 6,126,000 to 
4,947,000 

In his last article, published in 1923, Weiskotten stated that the 
diphasic leukopenia is a direct result of the necrosis of bone maiiow 
pioduced by benzene, and that the final leturn of the leukocytes to a 
normal level is due to active regeneration of the leukoblastic elements of 
the marrow The eiythioblastic elements of the mairow also undergo 
necrosis and regeneration, but the circulating red corpuscles aie appai- 
ently little affected, and their curve show'^s slight changes, if any, following 
injections of benzene Theie is a temporal)’- increase of thrombo- 
cytes in the circulating blood at the beginning of the expeiiment, and as 
the resulting necrosis of the bone mariow gradually pi ogi esses, there 
IS a progressive decrease in thrombocjtes which lasts duiing the entire 
period of necrosis Active regeneration of the bone marrow is accom- 
panied by a marked increase in the number of thi ombocytes, w^hich 
passes the normal limit and then falls to normal, thus furnishing addi- 
tional evidence of the formation of tin ombocytes in the bone mairow'^ 
The histologic examination of the marrow of animals dying or killed 
at times coincident with the beginning of thrombocjdosis show^s laige 
numbers of megakaryocytes in the regenerating marrow 

EXPERIMENTAL POISONING IN MAN 

The action of benzene has been studied by a number of observers in 
connection with its therapeutic use in the treatment for vaiious forms 
of leukemia Its use was first advocated by Koranyi in 1912, and he 
gave it greater pubhcit)^ at the International Congress of Medicine in 
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London in 1913, when he lepoited on the results, in eighty cases, not all 
of which weie his own He noted that high doses may destio} the led 
blood cells, wheieas the propei dose stimulates then pioduction up to 
a count of 6,000,000 An OA’-eidose oi too prolonged treatment may 
cause hemoiihages in the skin and mucous membianes, anemia of a 
high glade, fever and almost complete disappeaiance of leukocytes, 
1 e, a typical picture of aplastic anemia oi thrombopenic puipura, 
which IS ahvays fatal Another danger is the continuance oi the eltect 
of benzene aftei the dose is stopped 

Billings, in 1913, leported favorably on this form of tieatment in 
fiAe cases, but also AAained against possible bad results He found that 
theie was a tendenc} fiist to a use in the leukocyte count, iollowed in 
from ten to fouiteen da}s by a lapid fall and by a diminution in 
the size of the spleen and liver, more rapid than with treatment by the 
x-iays alone Usuall}' at this stage there was also an increase in the 
led cell count and m the hemoglobin, but the effect was not so niaiked 
as on the leukoc 3 des The effect ivas more lapid in lymphoid, than m 
myelogenous leukemia, with a lapid fall in the white blood cells, which 
were seen in blood smeais to undergo early and marked degeneiation 
Spieglei, in 1914, administered benzene foi three weeks to a voman with 
myeloid leukemia, with decided success She went home and without 
authoiization kept on with the benzene foi five weeks moie (the 
quantity is not given) She leturned to the hospital veiy anemic, with 
a count of 2,600,000 red cells, the white cells, Avhich at the outset had 
numbered 150,000, weie now only 1,400, almost all of them lympho- 
c)ftes, none myelocytes This change came wuthout any diminution in 
the size of the spleen Three months latei she had bleeding tiom the 
gums and suffusion of blood under the skin The cell count was about 
the same, but the blood did not clot At one count the leukocytes 
numbered only 400 The axillaiy temperature was from 37 to 39 C 
' (98 6 to 102 2 F ) Toward the end, ulcers appeared on the epiglottis, 
and ten days before death the first hemorrhage occuried The granular 
leukocytes practically disappeared This change could not be spon- 
taneous, foi myeloid leukemia nevei changes to leukopenia It must 
have been the lesult of the action of benzene, which injures myeloid, 
fai moie than lymphadenoid, tissue Spieglei quoted Klein on a case, 
also of myeloid leukemia, in Avhich the leukocytes sank fiom 988,000 to 
1,720 undei benzene theiapy 

Other cases desciibed in the literature are those of Schmidt, Kiialyfi 
and Neumann The last named described the case of a man who, after 
improving under the treatment with benzene, with diminution of the 
leukemic tumors and a fall in the white count from 56,000 to 5 300 
suddenly grew worse, fever, hemorrhage and leukopenia developed^ 
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followed by death The marrow was aplastic just like that in the 
experimental benzene poisoning of Selling 

Ronchetti and Stem found in leukemic patients treated with benzene 
a disappeai ance of the nucleated led blood cells fiom the ciiculating 
blood, even when there was no intolerance of the cuie Ronchetti said 
that Fontana found that basophil red cells disappeared The fall m the 
white cells m benzene theiapy affects fiist the immatuie forms, and 
its action IS quicker and mtenser m leukemic persons with man)'’ 
immatuie white cells than m nonleukemic persons, as shown m the 
experiment of Vaquez and Jacoul, who tested it m a noinial man and 
in a patient with myeloid leukemia In the foimei the -white cells fell 
fiom 7,800 to 3,000, m the latter, fiom 800,000 to 16,000 Ronchetti 
himself administered benzene to a woman with Hodgkin’s disease, who 
lecovered when all else had failed In tliiee weeks the white cells had 
fallen from 8,906 to 260 The patient had chills and fevei, nosebleed 
and disappearance of platelets, but this was followed b}' a use of the 
w'hite cell count to 5,312, a reappearance of platelets and recovery from 
the benzene poisoning According to Ronchetti, this shows the action 
of benzene to be toxic to the circulating leukoc}d:es and platelets rather 
than causing atiophy of oigans, or the lecovery would not have been 
possible 

(To be Coiittmtcd) 



Notes and News 


Popular Science Monthly Award for Achievement in Science — The 
first annual award of SIO.OOO “for the current achievement m science of the 
greatest benefit to the public” has been divided between George H Whipple, 
professor of pathology in the University of Rochester, and George R Minot, 
professor of medicine in the Harvard Medical School, in recognition of work on 
the influence of the liver on blood legeneration and of the application of liver 
extracts to the treatment of pernicious anemia 

University News, Promotions, Registrations and Appointments, etc 
— Hugh E Burke has been appointed director of the research laboratory at the 
New York State Tuberculosis Sanatorium, Ray Brook, succeeding David T Smith 
who resigned to become associate professor of medicine at Duke University 

Charles Krumurede, assistant director of the research laboratory of the Health 
Department of New York Citv and professor of hygiene and bacteriology m 
New York University, has died at the age of 51 years 

The William Wood Gerhard Gold Medal of the Philadelphia Pathological 
Society vas presented on Jan 8, 1931, to Simon Flexner, director of the Rocke- 
feller Institute for Medical Research 

In the Indiana Unnersity School of Medicine, W A Brumfield has been 
appointed instructor in the department of bacteriology and pathology and Wemple 
Dodds promoted from instructor to assistant professor 

According to the Biitish Medical Journal, the Nordhoff-Jung Cancer Prize 
for the best recent work on cancer has been awarded to Alexis Carrel, of the 
Rockefeller Institute for Medical Research, for his methods of tissue culture and 
its application to the problems of growth of tumors 

David Marine has received the gold medal of the New York Academy of 
Medicine for his investigations of the thyroid gland 

J H Teacher, St Mungo (Nolman) professor of pathology in Glasgow 
University, has died at the age of 61 years 

Major G Seelig is directing the cancer program of the Barnard Free Skin 
and Cancer Hospital in St Louis 

Undulant Fever — It is reported that the French Government has accepted an 
offer by the Rockeller Foundation to establish a center for the study of undulant 
fever at Montpellier 

Bacterial Nomenclature — The International Society for Microbiology has 
taken up bacterial nomenclature as part of its permanent program The matter 
has been placed m charge of a committee, of which R S Breed, New York 
Agricultural Experiment Station, Geneva, is one of the secretaries The year 
of the publication of Linnaeus’ Species Plantarum, namely, 1753, has been adopted 
as the date of departure for eventual international agreements in the naming of 
bacteria 

In Honor o£ James Ewing — The homage volume issued to commemorate 
his sixty-fourth birthday, was presented formallv to James Ewing at a large dinner 
in his honor on Jan 31, 1931 



Obituary 


A’ERANUS ALVA MOORE 
1859-1931 

In the eaily morning of Feb 11, 1931, death claimed Di Veianus 
A Moore, who, piioi to his retirement in 1929, foi thirty-three yeais 
had been piofessoi of comparative pathology and bacteriology in the 
New York State A^eteimary College at Cornell University, and foi 
twenty-one yeais had served as its dean and director 

Dean Mooie’s life was largely shaped by an accident which he 
stiffeied as a bo}" ol 13 on his father’s farm m Jefferson County, New 
Yoik He stepped on a nail, and an infection of the bone resulted 
which forced him to walk with crutches until he was 25 yeais old 
Seeking aid for his affliction, the young man visited many physicians 
and hospitals and giadually became much interested in medicine His 
disability was finall}’’ lemoved almost completely by an opeiation After 
giaduatmg from Cornell University with the B S degree in 1887, he 
pursued medical studies at Columbian University (now George Wash- 
ington Umversit} ) in Washington, D C , and leceived his M D degree 
in 1890, while seiwing as an assistant in the pathological division 
of the Bureau of Animal Industiy In later }ears he received the 
degree VMD fiom the Univeisity of Pennsylvania and that of D 
Sc fiom Syracuse University 

From 1890 to 1896, Doctor Moore was engaged in leseaich in animal 
diseases with Dr Theobald Smith in the Bureau of Animal Industiy 
at Washington, some of his first scientific work being on Texas fevei, 
which then was being actively investigated He later collaborated on 
the researches on hog choleia, and worked independently on the disease 
of chickens, now known as fowl typhoid He succeeded in isolating and 
proving the relationship of the causative organism to the disease During 
the last year befoie his return to Cornell, Doctoi Moore became the 
chief of the pathological division, succeeding Theobald Smith in this 
office when the latter went to Harvaid 

Returning to his alma mater in 1896 Doctor Mooie became a 
member of the oiiginal faculty of the New York State Veterinary 
College He took an active interest in the infectious diseases of the 
domestic animals and soon became known as one well versed in his 
piofession On the retirement of James Law, in 1908, he was chosen 
diiector of the college 
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Quiet and unassuming alwajs, but neveitheless film when firmness 
was demanded, Dean iVIoore proved to be an able and inspiring teachei , 
a capable executive, a titie friend to his colleagues, students and othei 
fi lends, a devoted MOikei foi his Univeisity and the city in which he 
In ed, and a wise counsellor to his state and nation in matters relating to 
the health of animals, and in the piotection of the livestock as \iell as 
the human family fiom those diseases that aie earned by animals 

Dean Moore engaged in many activities outside of his university 
woik He seived his cit} on many occasions, especially on the school 
and health boards Mfiien the fedeial meat inspection act was passed, 
he was a membei of the commission which diew up legulations under 
which the law was to function Duiing the Woild Wai, he served 
in civilian capacity as an advisoi on the oiganization of the Aimy Veter- 
inaiy Service In lecent }eais, he has served as an advisoi on the 
Milbank Foundation, and on President Ploovei’s White House Con- 
ference on Child Health 

Dean Moore was the authoi of many scientific ai tides dealing wnth 

animal pathology and especiall}'’ with bovine tubeiculosis, on -which he 

ivas lecognized as an authoi ity He was the authoi of seveial books, 

the best known of which aie his “Pathology and Difteiential Diagnosis 

of the Infectious Diseases of Animals” and “Bovine Tubeiculosis and 

Its Control” ,,, . 

W A Hagvx 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

High Electrical Resistalce or the Skin or New-Born Infants and Its 
Significance Curt P Richter, Am J Dis Child 40 18, 1930 


The resistance offered to the passage of a galvanic current through the body 
of a new-born infant is much greater than that in adults The resistance of the 
skin on the backs of the hands (dorsal resistance), which is typical for the skin 
on tlie rest of the body, is very high In some infants it is so high that the skin 
is almost completely impermeable It was pointed out how this high dorsal 
resistance reflects a high degree of muscular relaxation in the infant The 
resistance of the skin on the palms of the hands (palmar resistance) also is much 
higher than that which is found in adults It was shown how the palmar resistance 
is correlated with the sleep of the infant, that is, the deeper the sleep the higher 
the palmar resistance The general significance of these observations in the under- 
standing of the physiology of the new-born infant was discussed It \vas shown 
how the presence of an inhibition of the sympathetic and a possible dominance of 
the parasympathetic is indicated through the high palmar resistance in the new- 
born infant It was pointed out that according to previous results the high dorsal 
and palmar resistance would indicate a very small amount of insensible perspiration 
and sweating in the new-born infant Author’s Summary 


The Problem or Dental Caries R W Bunting and Others, Am J Dis 
Child 40 536, 1930 

In the study of the cause and control of dental caries there is need for a fuller 
understanding of basic facts concerning the disease which have already been 
established Many theories have been advanced that are not in accord w ith 
known facts Evidence is given in support of the view that dental caries is a 
specific infective process, the activity of which is dependent on certain metabolic 
states As the result of dietary and therapeutic experiments, active dental caries 
was reduced to a negligible quantity m 433 children Of the methods emplo 3 ’^ed, 
dietary measures appeared To be the most important The diets prescribed for the 
control of dental caries were w'ell balanced, w'ell fortified, adequate rations in 
wdiich sugar was reduced to the minimum Authors’ Summary 


The Corpus Luteum and the Menstrual C\cle Carl G Hartman, Am J 
Obst & Gynec 19 511, 1930 

Menstrual bleeding is held to be foreshadow^ed and typified in the lower animals, 
especiall}' the primate A study in the ihcsns monkey show^s that ovulation is not 
essential for menstruation, which occurs wutliout any sign of recent ovulation 
Hence the corpus luteum is not the underl 3 ang factor m producing the rhythmic 
menses The corpus luteum, on the other hand, is inevitably associated wuth 
premenstrual hypertrophy The association appears to be one of cause and effect, 
although Hartman is loathe to conclude this He proposes that the causative 
factor of menstruation be sought outside of the ovar 3 ^, though it cooperates w'lth 
^his organ in maintaining the menstrual rhythm It is suggested that the hemor- 
rhages of menstruation and implantation be coisidered as homologous processes 

A J Kobak 
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Pleural ErrusiONS l^Lw Pinner and Georgine Moerke, Am Rev Tuberc 
22 121, 1930 

Expeiiments on rabbits show that the normal pleura is highly permeable in 
either direction for the constituents of the blood In patients with pleural effusions 
under pneumothorax treatment for pulmonary tuberculosis, a marked decrease ot 
the pleural permeability is shown by actual experiments and must be assumed to 
exist from the results of chemical studies of the blood and the pleural effusion 
Neither chemical, cjtological, or serologic data afford, per se, dependable diag- 
nostic or prognostic criteria The failure of resorption of pleural effusion cannot 
be explained by the chemical constitution, it must be due to an alteration in 
pleural permeability j 

Addison’s Disease in a Negro Report or a Case Angelo M Sala and 
Mendel Jacobi, Arch Int Med 46 375, 1930 

The fifth case of Addison’s disease in a Negro, with autopsy observations, is 
recorded m detail The other recorded cases are reviewed A comparison is 
made with the disease in white persons The difficulty of diagnosis and the 
prominence of symptoms not usually stressed in white people are emphasized The 
larj'iigeal and respiratory symptoms are stressed particularly 

Authors’ Summary 


The Reaction or the Centrai Nervous System to Experimental Urea 
Intoxication Bernard J Aipers, Arch Neurol & Psychiat 24 492, 
1930 

Aipers investigated the reaction of the interstitial tissues of the brain of the 
rabbit to intoxications with urea Changes were present in both gray and white 
substances, but especially in the latter The microglia showed no, or a very 
mild, reaction (thickening and h 3 'pertrophy of the processes) , m a severe case, 
fusiform or nodular swellings were scattered over the processes The neuroglia, 
mainly the fibrous gha, was profoundly altered, especially around the blood vessels 
It appeared as swollen and hypertrophied cell bodies with formation, in one severe 
case, of ameboid glia and clasmatodendrosis In the former the nucleus was 
shrunk and more or less pyknotic , the processes were greatly swollen , the cyto- 
plasm became granular and finally homogeneous The vascular feet were disinte- 
grated, they became greatly swollen, vacuolated, at first coarsely and later finely 
granular and shrank considerably Changes were also exhibited by the macroglia 
cells described by Andnezen, and termed perivascular neuroglia by Hortega, 
many of which became pulverized and were represented only by remnants of a 
coarsely granular cytoplasm Ohgodendrogha (gha nuclei) showed changes onl}" 
in severe cases — the nucleus Avas sw'ollen and vacuolated, and the cytoplasm reticu- 
lated and also swoll^i In contrast, the ganglion cells showed mild changes 
(reduplication of the' nucleolus) Fat granule bodies did not occur m this case 
The fact that the neuroglia cells in close proximity to the blood vessels w'ere 
especially affected suggests a possible function of the neuroglia “to neutralize the 
effect of noxious agents circulating in the ner\ous system, and m this way to 
protect the nobler elements against harm ’’ G B Hassin 

Experimental Lesions in the Tuber Cinereum of the Dog L O Morgan 
and C A Johnson, Arch Neurol & Psychiat 24 696, 1930 

The authors succeeded in producing epileptiform seizures in dogs by injecting 
about 0 1 cc of a weak solution (from 0 2 to 0 5 per cent) of mercuric chloride 
into the tuber cinereum As in real epilepsA% the convulsions occurred periodically, 
the animals otherwnse remaining normal The convulsions, which began from 
two to SIX hours after the operation, were mild, in the form of dilatation of the 
pupils, salivation, muscular spasms of the face, the jaws and, to a A^aried extent 
the anterior part of the bodv 
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In a majority of cases the convulsions continued gradually to become severer 
and more frequent The foregoing symptoms and signs were followed by ngidit}, 
falling and general clonic convulsions of from one and a half to three minutes’ 
duration With the convulsive state over, the animal would remain unconscious 
for several minutes, then w'ould be confused and disoriented With the increase 
in frequency of the convulsions, the dog would pass into status epilepticus, and 
death was preceded by continuous coma, an increased rate of heart beats (from 
230 to 260) and a rise of temperature (from 108 to 117 F) The time from the 
beginning of the first convulsion to the death of the animal was usually from ten 
to tw'enty hours 

A chemical analj'sis of the blood in the animals experimented on show'ed no 
changes in the calcium or potassium content of the serums, or any appreciable 
alteration in the potassium-calcium ratio As the coinulsions increased in fre- 
quency and severit}', an inconstant increase of the nonprotein nitrogen and a 
decrease in the carbon dioxide combining power of the plasma resulted, wdiile 
the sugar content of the blood first rose steadib to about twice the normal \alue 


and then sank steadih until the animal’s death 


G B Hassin 


The Permeability of the Hemaxo-Ex cephalic Bvrrier as Determined 
BY THE Bromide Method Samuel T Gordy and Stepiilx !M Smith, 
Arch Neurol & Psichiat 24 727, 1930 

In Gordy and Smith’s studies of meningeal pcrmeabilit} , that is, the passing 
of chemical substances from the blood to the spinal fluid through the so-called 
hemato-encephalic barrier (the vascular endothelium in apposition w'lth ependjmal 
cells of the choroid plexus or wnth the meninges), the\ used the bromide method 
of Walter on 183 patients (108 men and 75 w'omen) For depiotemization thev 
utilized the nascent tungstic acid wnth the otdinary reagents used m the Fohn-Wu 
system of analysis of the blood The ordinarj ratio between the bromide dis- 
tribution in the blood and that in the spinal fluid — the permeability quotient — is 
about 3 This denotes that the concentration of bromide in the blood is three times 
stronger than that in the spinal fluid In the majority ot patients wnth dementia 
paralytica it was below' 3, that is, it w'as increased Some patients with schizo- 
phrenia showed a decreased permeabilit}', about one half of them showed a normal 
permeability quotient, while some (24 per cent) showed an increased permeabilitj 
In the manic depresswe patients about one half showed normal and the other half 
increased permeability In cases of postencephalitis or senile psjchosis, the con- 
clusions were of no particular value, m patients wnth the alcoholic and arterio- 
sclerotic types of psychosis there w'as a marked tendency' toward increased 
permeability The authors also concluded that wnth the Walter bromide method 
It W'as not possible to differentiate between dementia praecox and the manic- 
depressive psychosis, and that the deviations of permeability quotients from the 
normal, occurring in patients w'lth some form of psvchosis, denote them to be 
organic lesions of the brain P p fT.coTx 


Pathogenesis of Amaurotic Idiocy Charles Schveeer, Arch Neurol S. 

Psychiat 24 765, 1930 ^ 

From a study of a few portions of the brain and cerebellum of a case of 
Niemann-Pick’s disease, Schaffer concludes that in contrast to amaurotic famih 
idiocy (Tay-Sachs’ type), which is an endogenous ectodermal disease, the formei 
IS a disease of the mesodermal layer Both are constitutional, congenital and 
familial diseases, characterized by racial predisposition On account of their 
endogenous basis they may occur simultancousty, as a combined disease of the 
germ layer (of the ectoderm and mesoderm), but the}' are essentially different 
morbid entities They also show some liistologie differences In Niemann- 
Pick’s disease the cell expansion is far less pronounced than in Tay-Sachs’ disease, 
and a fine prelipoid granulation is present only m the Purkmje cells, while in 
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Ta 3 ’-Sachs’ disease it is found in all of the cerebellar neurons, in Niemann-Pick’s 
disease the fat-storing cells appear in the nerve parenchyma as prehpoid bodies, 
and a fine gianulation uith lipoid substances is present in the mesodermal tissues — 
the leptomenmges and the blood vessels In Tav-Sachs’ disease the fat-stormg 
cells and the fine granulations are absent q g Hassin 


Experimental Fibrols Osteodystrophy (Ostitis Fibrosa) in Hyper- 
piRATHVROiD DoGS H L Jaefe and A Bodansky, J Exper Med 52 
669, 1930 


These experiments haie shown that parathyroid extract (parathormone Colhp) 
can be injected into puppies m increasing amounts for long periods without fatal 
results Thus time is allowed for bone changes to develop Long continued 
injection leads to progressne decalcification and resorption of the existing bone, to 
fibious replacement of the marrow and to the production of the other features 
characteristic of ostitis fibrosa Deformities eventually appear It is safe to 
assume that the changes m the bone produced by hyperparathyroidization have the 
same pathogenesis as those observed in clinical cases believed to be instances of 
hj'perparathvroidism — that is, cases w'lth a negative mineral balance and decalcifica- 


tion of tlic skeleton 


Althors’ Summarv 


Eeeect or Size or Explax't ox Cliiures or Fibroblasts W R Earle 
and J W Thompson, Pub Health Rep 45 2672, 1930 

An attempt was made to study the influence of the size of the explant on 
cultures of fibroblasts ot the chick, planted m a small, thin hanging drop of 
embrao juice and plasma This medium was not changed during the life of the 
culture The explants used varied from only a few" cells to cell clumps about 
1 mm cube in volume Fibroblasts from fresh chick heart and from a stock strain 
w'cre used 

It w"as found that for the cultuics stud ed, the absolute increase m the area 
of a culture varied approximately directlv as the size of the explant 

Further, the final maximal size of a culture also varied approximately directlv 
as the size of the explant, and m cultures fiom the smallest explants it W'as veiv 
slight indeed 

Mottled Enamel in v Segregvted Population G A Kempf and F S 
McKaa, Pub Health Rep 45 2923, 1930 

At the present time no definite conclusions about the cause of mottled teeth 
can be drawm Fiom obseriations made over a period of years, the dystrophy of 
the enamel seems lo occur m certain areas m the United States, and the etiologic 
factors seem to be definite]}" associated with the water supply A child exposed 
during the period of grow’th of the permanent enamel to the environmental factors 
of an endemic area is almost certain to develop mottled enamel of the teeth A^n 
excellent bibliograpliA of reports on this disease covering the past thirty years is 
included at the end of this papei 


The Intraocuiar Pressure and Drainage or thf Aqueous Humour 
Frederick Ridlex, Brit T Expci Path 11 217, 1930 

The cornea is a normal and constant path of drainage of the aqueous humor 
Drainage takes place chiefli via the filtration angle The corneal path of drainage 
IS probably the only one bv which aqueous humor is normally and constantly 
removed The sclera is not mdistensible Curves of distensibihty are described 
and their significance is discussed The influence of expansion of the vascular 
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bed of the uvea on the intra-ocular pressure is demonstrated A mechanism is 
described by which the intra-ocular pressure may be attained, maintained and 
varied The manner in which failure of drainage may give rise to increased 
intra-ocular pressure is described In a theoretical summary the conditions con- 


trolling the intra-ocular pressure and aqueous drainage are correlated, and their 


application to the problem of glaucoma is indicated 


Author’s Summary 


The Pharmacological Actiol or the Exoiomn or Staphvlococcus 
Aureus C H Kellaway, F M Burxet and F Eleanor Williams, 
J Path & Cact 33 889, 1930 


The intravenous injection of crude agar staphylococcal toxin into the cat and 
rabbit has a two-fold effect on the blood pressure There is first a transient fall 
with recovery above normal, and secondly a rapid terminal fall The initial 
transient fall is vasomotor in origin and is due to the presence in the toxin of 
pharmacologically active constituents of the media After this initial fall tlie 
excessive rise during recovery is possibly contributed to by an increased output of 
epinephrine In confirmation of the contention of Russ, the final fall in the 
blood pressure is shown to be due principallj’- to obstruction of the pulmonary 
circulation That there is a direct action on the heart which is contributory to 
the failure of the right side of the heart following obstruction is shown by the 
use of the isolated heart with an artificial pulmonar}' as well as an artificial 


sjstemic circulation These phenomena attending the final fall of blood pressure 
do not occfur m the immune animal, or in animals passivelj" protected by anti- 
toxin The absence of complete protection by overneutralization with antitoxin is 
discussed, and the artificial nature of a test by intravenous injection is insisted 
on, since the toxin under these conditions reaches the heart and lungs in high 


concentration directly following the injection 


Authors’ Summary 


Ex'Cephalitis Periaxialis Dirrusv in a Rhesus Moxke^ J R Perdrau, 
J Path & Bact 33 991, 1930 

The knowledge that Schilder’s encephalitis occurs naturally in the rhesus 
monkey demands the exercise of great care that the natural disease is not mistaken 
for the experimental one when attempts are made to reproduce one of the human 
dem}'ehnating diseases in this species of monkey At the same time the rhesus is 
\aluable as a susceptible animal for this particular tjpe of encephalitis 

Author’s Summary 


Liver Extract iv Experimental Anaemias G Bailing Wright and 
Barbara Arthur, J Path & Bact 33 1017, 1930 

The administration of an extract of liver, effectne m the treatment of per- 
nicious anemia, has no significant influence on the red cell or the reticulocyte 
counts of normal rabbits The regeneration from anemia resulting from the 
injection of phenylhydrazine or from hemorrhage is not affected by the admin- 
istration of the substance effective in pernicious anemia Measurements of the 
diameters of the red cells together with the differences in the severity of the 
anemia indicate that the administration of liver extract mitigates the severity of 
the anemia produced by phenylhydrazine This phenomenon is probably in no ivay 
concerned with the activity of 'the extract in the treatment of pernicious anemia 
The administration of liver extract results in a diminution m the size of the poh- 
chromatic cells liberated from the marrow It is suggested that livei extract acts 
in pernicious anemia bj’- promoting the due degeneration of the megaloblastic phase 
of erythropoiesis Authors’ Summary 
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Excretion or Urinary Pigment Ludwig Heilmeter, Ztschr f d ges 
exper Med 72 545, 1930 

The excretion of urinary pigment was determined m twelve cases of exoph- 
thalmic goiter In three cases it was higher than normal In each of these three 
cases there were signs of thyrotoxic circulatory failure No association was noted 
betw'een the amount of urinary pigment and increased metabolism One case with 
a basal metabolism of -{-130 per cent showed no increase m urinary pigment as 
long as the circulation remained normal Also, no change in the excretion 
of pigment was noted following therapeutic doses of thyroxine and thyroid gland 
These observations tend to contradict the hypothesis of Dabkin, that a relation- 
ship exists betw^een increased metabolism and the excretion of urinary pigment 

Pearl Zeek 


Vasoneurotic Diathesis Karl A Bock, Ztschr f d ges exper Med 72 
561, 1930 

Investigations were made in regard to a group of diseases in which there were 
disturbances in the “vegetative-endocrine-electrolytic milieu ” Certain cases of 
gastric and duodenal ulcer w'cre included In such cases long administration of 
th}Toxine and of certain preparations of vitamins readily caused changes in form 
and function to appear in the capillary system, as viewed on photographic plates 
Such changes did not appear m normal controls In diseases associated with con- 
stitutional hypertension this reaction occurred very early m the disease, while 
the blood pressure was still relatively low' and fluctuating As blood pressure 
climbed higher and hypertension became permanent, the reaction disappeared In 
persons of this diathesis the action of epinephrine w'as reduced, as compared with 
that m healthy persons, but after thyroid treatment it approached the normal 
Also, in these persons, there was greater acidity of the tissues, but this factor ma\ 
haie been influenced bv the diet The increased acidity of the tissues might 
account for the type of reactions to epinephrine and thyroxine obtained in these 
persons, since the acivitj of these hormones is influenced by the degree of acidity 


of the tissues 


Pearl Zeek 


Horatio Goldie, Ztschr f d ges 


Alterations in Lelkocites in Vitro 
exper Med 72 637, 1930 

Tw'O groups of changes in leukocytes are described, necrobiosis and metamor- 
phosis The former is an expression of loss of vitality and disintegration of 
structure The latter includes cellular hypertrophy, division and autolysis and 
represents acceleration of cellular processes It may be brought about by various 
irritative factors 2 eek 


The Vital Impregnation or the Aortic Wall with Trypan Blue W 
Hackee, Ztschr f d ges exper Med 72 762, 1930 


Experiments revealed that impregnation of the aortic w'all with dyestuffs was 

more marked m animals with artificially increased blood pressure, than m those 

with normal blood pressure The site of greatest infiltration seemed to be the 

same as that in which hpoidal degeneration is commonly found The same applied 

to infiltration of the semilunar cusps of the aortic valve -n 

Pearl, Zeek 


Experiments on the Pathogenesis or Aseptic and Atraumatic Pleuritis 
T Kanai and K Minami, Ztschi f Tuberk 56 434, 1930 

Exudative pleuritis occurs in about fourteen per thousand of all Japanese 
soldiers It is very doubtful whether this pleuritis is tuberculous, since it is 
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much more frequent m the Japanese armj^ than m Western armies, while the 
mortahtj' from tuberculosis in Japan is essentially the same as that in Western 
countries Experimentally it was shown that the intra\enous injection of sympa- 
thicotonic drugs with forced bodily movements caused large pleural effusions 
Parasympathicotonic drugs exert no such influences, and they even prevent the 
action of the former class of drugs It is concluded that Japanese “military 
pleuritis” is caused bj' strictly metabolic and nenous disorders, due to the sudden 
change in In mg conditions Pinner 


Pathologic Anatomy 


Tun CoRONVRY Arteries or the Dog 
743, 1930 


Robert A Moore, Am Heart J 5 


The coronarv arteries of the dog differ from those of man in two major points 
the presence of a distinct and separate septal artery as a branch of the left 
coronarj artery, and the formation of the posterior descending artery by the left 
in all cases rathei than in 20 per cent as m man Ihe origin and course of the 
septal artery render experimental ligation of it difficult It is improbable that 
previous investigators haie interrupted the blood supply to the septum Anas- 
tomoses between the coronary arteries and their branches are extremely abundant 
in the dog’s heart -Wtuor’s Summary 


PoMPOiD Fibroma or the Leit Auricle (So-C\elld Cardivc Myxoma) 
Causing \ B\ll-Valye Action G H Houck and G A Bennett, Am 
Heart J 5 787, 1930 


A case of intracardiac tumor arising from the interauncular septum is reported 
and illustrated bv gross and microscopic photographs We haie found no record 
of this condition e\er having been diagnosed before necropsy A tumor of this 
type may produce a ball-ialve action in every waj similar to the action of a ball 

Authors’ Summary 


Aneurysms or the Bronchial Arteries Mendel J \cobi, Am Heart J 
5 795, 1930 

A case of multiple, saccular aneurysm of the bionchial arteries is reported, the 
first recorded in tne literature Death resulted from asphyxia caused bj’’ tracheal 
occlusion bj’’ the aneurysm The etiology is shown definitely to be syphilitic, a 
rather unusual observation in aneurysms of smaller arteries Many other small 
and seieral medium-sized arteries show'ed sj'phihtic involvement varying from 
the earlj’^ lesions of endarteritis of the vasa vasorum and Ij’-mphocytic perivascular 
infiltration of the adventitia to extensive destruction of the elastic lamellae The 
role of the supporting external structures in the formation of the aneurysms of 
the intercostal arteries and aorta in this case is indicated 

Author’s Summary 


Osteitis Fibrosa Cystica Generalized Tyte with Giant Cell Sarcoma 
Benjamin M Joseph, Am J Dis Child 40 81, 1930 

Microscopic sections of biopsy material show'ed giant cell sarcoma in an 
inguinal Ijmph node from a patient with generalized osteitis fibrosa cystica 

P H Guinand 
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CoNOEMTAL Pneumothorax Jacob Stein, Am J Dis Child 40 89, 1930 

A case of congenital pneumothorax is described A thorough review of the 
literature m all languages indexed at the New York medical libraries disclosed 
reports of only four cases previous to this one Author’s Summary 

Gi-vnt Cells in Inflammations or the Lung in Children Robert A 
Moore and Paul Gross, Am J Dis Child 40 247, 1930 

At least four types ot multinucleated cells are found in inflammations of the 
lung in children Multinucleated cells may be formed by fusion of degenerated 
exudate, desquamated bronchial epithelium and desquamated aheolar epithelium 
There is no evidence that pneumonia associated with multinucleated cells con- 
stitutes a distinct type Extensive desquamation and giant cell formation may 
occur independent of alveolar exudation and may be either a distinct type of 
alterative inflammation of the lung or a part of the pathologic changes of pneu- 
monia alba Giant cells in association with pneumonia have no specific cause 

Authors’ Summary 


Nephrosclerosis (Chronic Interstitial Nephritis) in Childhood A 
Graeme Mitchell, Am J Dis Chdd 40 345, 1930 


A comprehensive reMew of the subject of nephrosclerosis m children with 
special reference to renal rickets is presented In his summary the author states 
that in studying the literature on nephrosclerosis, it is found that the terminology is 
confusing The term chronic interstitial nephritis, which has been employed for 
a long time to describe tlie essential underlying pathologic process, is more 
descriptive of an end-result than of a definite entity It is suggested that for the 
use of the clinician a simple terminology be adopted somewhat as follows acute 
hemorrhage (glomerular) nephritis , acute edematous (tubular) nephritis (some- 
times called nephrosis) , chronic nephritis which is usuallj diffuse, but in which 
glomeruli, tubules, blood vessels or interstitial tissue may be involved to a greatei 
extent than m the remainder of the kidney structure, suppurative nephritis which 
ma 3 ' be acute or chronic, hpoid nephrosi-> It would seem that all cases of actual 
disease of the kidney could be grouped etiologicallj , pathologically and svmpto- 
matically under such a classification The term nephrosis, and especiallj’' lipoid 
nephrosis, should be reserved for a relatively small number of cases m which there 
have been determined such well defined criteria as changes in the albumin — 
globulin ratio of the blood, increase in blood cholesterol and the demonstration of 
doubly refractile lipoid bodies m the urine Two cases of renal rickets and foui 


cases of chronic nephritis m children are leported 


P H Guinand 


Congenital Atresia of the Bile Ducts A Matiieson and I Harrison 
Tumpeer, Am J Dis Child 40 571, 1930 


Congenital atresia of the bile ducts is one form of hepatic anomaly frequentty 
encountered m earliest infancy The cymptoms are those of complete obstruction 
of the bile passages The prognosis is bad m cases of* complete atresia When 
a diagnosis of complete biliary obstruction has been established, explorator\ 
operation should be performed with the hope that the anomaly of the bile passages 
may be of such a nature that a communication with the intestines may be effected 
A case of complete biliary atresia not amenable to surgical correction is here 


described 


Authors’ Summary 
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The Origin of the Fibrous Tissue Arising in the Testis or the Guinea 
Pig Following Experimental Tuberculosis George A Baitsell and 
Karl E Mason, Am Rev Tuberc 21 593, 1930 


Infection of the testicular tissues of the guinea-pig with tubercle bacilli causes 
rapid and marked degenerative changes of the germinal cells in the seminiferous 
tubules The onset of these changes is more rapid in the testes of tlie reinfected 
animals than it is in the controls The degeneration of the germinal cells is 
followed by their rapid elimination from the testes, which results in a marked 
decrease m the diameter of tlie tubules and a corresponding increase in the size 
of the mtertubular areas The rapid formation of an abundant exudate in the 
enlarged mtertubular areas is a prominent feature of the histologic changes The 
formation of fibrous tissue is brought about as the result of a direct transformation 
of the elements of the exudate in the mtertubular areas In the first stage there 
is a fine fibrillation with a t 3 'pical appearance of a reticulum in the more advanced 
stage The climax is reached in the formation of heavj" bundles of wavy fibers 
identical with and staining for collagenous fibers These fibers infiltrate and 
encapsulate the developing tubercles and, in general, permeate throughout the 
infected areas The entire process of fibrous tissue formation is due to the 
fusion and consolidation of the minute filaments present m the exudate This 
does not preclude the possibility that the infiltrating cells may alter the chemical 
nature of the developing fibrous tissue by means of cellular secretions, or the 
possibility that the movements of the cells through the exudate may, through 
mechanical factors, aid in bringing about the fusion of the fibrin-like elements 
present in the exudate The development of the tubercles, which are characteristic 
of tissues infected with tubercle bacilli, in the infected regions of the testes takes 


place m the greatly enlarged mtertubular areas following the exudate formation. 


cellular infiltration and development of the fibrous tissues 


H J CORPER 


Pyloric Occlusion from Sulphuric Acid H A Bruce, Ann Surg 92 
897, 1930 

Complete pjdoric inflammatory occlusion for a distance of 3 inches (7 6 cm ) 
resulted from the ingestion of 3 ounces (89 cc) of sulphuric acid Nine weeks 
after the accident, gastro-enterostomy showed a narrowed first and second portion 
of the duodenum The dilated stomach showed only small hemorrhagic or fibrotic 
areas The lips, mouth, pharynx and esophagus escaped serious damage As is 
usual, in most cases the pyloric end of the stomach suffered most of the patho- 
logic changes Richard A Lifvendahl 


The Life or Reticulocytes Clark W Heath and Geneva A Daland, 
Arch Int Med 46 533, 1930 

Reticulocytes in vitro at 37 C and in the pleural cavity of the rabbit decrease 
at a regular rate over a period of from one to four days This rate is analogous 
to a death rate or a maturation rate The rate is similar for reticulocytes from 
various sources, for example, from bled rabbits, from those into which phen}d- 
hydrazme is injected and from cases of hemolytic jaundice and pernicious anemia 
The rate is much slower at 23 C or at 10 C than at 37 C Reticulocytes have 
been found in blood kept in tlie icebox for six months The decrease m the 
number of reticulocytes is not related to degenerative changes which may take 
place in the blood in vitro No dependable conclusion regarding the maturation 
rate of reticulocytes can be drawn from the experiments on the transfusion of 
reticulocytes into rabbits, but the results are not inconsistent with the observations 
concerning their decrease in the test tube As the reticulocytes decrease in 
number in vitro, cells with “granules” progressively increase Reticulocytes 
having large amounts of reticular substance are less mature than those having 
small amounts of reticular substance and require a longer period of time to reach 
maturity There is an undoubted analogy between the rate of decrease in the 
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number of reticulocj tes in vitro and of those in the blood stream In both 
instances this is probably true maturation Evidence strongly in favor of this 
conclusion is given by studies on reticulocytes from the blood of patients with 
pernicious anemia during the reticulocyte responses following liver therapy 

Authors’ Summary 

Miatoma Congenita With Particular Reeerence to Pathology and 
Familial Tendenca E S Gurdjian, Arch Neurol Sc Psychiat 24 52, 
1930 

Of four patients with m 3 atonia congenita (amyotonia or Oppenheim’s disease) 
studied, one, a child aged 254 years, died of bronchopneumonia There were a 
paucity of ganglion cells in the anterior horns of the spinal cord, swelling with 
dislocation of the nuclei to the periphery and, in many cells, a lack of Nissl bodies 
These changes were especially marked m the dorsolumbar region and were present 
also in Clarke’s column The anterior roots, especially of the lumbar region and 
the cauda equina, were atrophied and poor in myelin substance The muscles — 
gastrocnemius and iliopsoas — also appeared atrophied and pale, the “interstitial 
nuclei” were increased, with perivascular infiltrations of lymphocytes and plasma 
cells The heart showed subendocardial, fatty, degenerative infiltration, and 
lymphocytes and plasma cells were present in the “subserous material ” The rest 
of the organs showed no noteworthy changes Gurdjian concludes that myatonia 
congenita is akin to the Werdmg-Hoffmann type of muscular atrophy but is a 
less advanced stage of a lesion of the central and peripheral nervous systems, 
and that it ma^ occur long after birth and be due to an infection or intoxication 
of the neuromuscular system (anterior horn cells, anterior nerve roots and striated 

G B Hassin 

Niemann-Pick’s Disease George B Hassin, Arch Neurol & Psychiat 

24 61, 1930 

The macroscopic and microscopic changes in a case of Niemann-Pick’s disease 
much resembled those seen m the infantile type of amaurotic family idiocy (Tay- 
Sachs’ disease) , the brain was hard and leathery to the touch , the sylvian and 
interparietal fissures were gaping, and the frontal convolutions were markedly 
atrophied, the corpus callosum was thin, the ganglion cells appeared large and 
honeycombed, their nuclei were peripherally located and the apical dendron, like 
the cell body, was swollen Few Nissl bodies were present in the expanded cell 
body, where they gathered around the nucleus In some areas, the optic thalamus, 
for instance, these bodies were lacking The contents of the cell body, its reticular 
cytoplasm, stained dark with any hematoxylin method and pale orange with scarlet 
red and appeared dusthke when stained with the silver method of Bielschowslcj' 
or Schultze-Stohr Other cells, also honeycombed but without processes, stained 
bright red with scarlet red, and these fat granule bodies were especially gathered 
around the blood vessels Neurofibrils were few and were always pushed to 
the periphery The same type of changes were seen in the cerebellum The 
Purkinje cells were practically absent or greatly changed and were for the most 
part replaced by so-called “foam” cells and dense gha fibers The optic thalamus 
was also markedly changed and like the cerebellum was transformed into a gha 
tissue scar The “foam” cells, so typical of Niemann-Pick’s disease, were also 
present in the arachnoid membrane, the ependyma of the sylvian aqueduct and 
the pineal body, and resembled the “foam” cells which were found in the rest 
of the body (liver, kidney, spleen, etc) The changes in this condition are more 
advanced than those in amaurotic family idiocy (Tay-Sachs’ type), and with the 
latter belong to a group of some metabolic disorder However, it is hardly the 
same disease, for visceral changes described in Niemann-Pick’s disease do not 
occur in amaurotic family idiocy, nor do all cases of Niemann-Pick’s disease 
exhibit cerebral changes typical of amaurotic family idiocy 

Author’s Abstract 
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H\ ALINE Degeneration in Dementia Paealltica Abner Woli, Arch 
Neurol & Psvchiat 24 71, 1930 

In a patient, aged 48, who died of dementia paralytica, the frontal lobe e\hibitea 
a somewhat softened area, 2 cm in diameter and extending 3 cm deep, in the 
upper portion of the left precentral gyrus The affected area consisted of a glassj 
material of almost “cartilaginous toughness”, smaller areas of similar structure 
occupied the occipital lobes, the second left temporal gjrus, both gyri recti and 
the thalamus The rest of the tissues exhibited changes typical of dementia 
paralytica The colloid mass appeared granular and argentophilic and, Mhen 
stained with the various methods, proied to be a In aline and carminophile sub- 
stance Many blood vessels showed a beginning deposit of h 3 alin in their walls, 
while other eessels were free or showed extensive and intensive h 3 'ahnization 
Such areas exhibited large homogeneous macroglia cells and permitted study of 
the evolution of the process of h 3 'alinizat!on of the cortex, the \arious stages 
of the deposits of h 3 'alin, the reaction of the surrounding tissues and the ultimate 
fate of the cerebral parenchyma The conclusions Wolf armed at are that in 
dementia paralytica disturbance of protein metabolism occuis, the walls of the 
\essels form the first bairier, being the first site of deposition of the abnoimal 
material, the second defense mechanism is a ring of inflammation and reaction 
of macroglia, when the latter becomes insufficient, h 3 'ahn is precipitated, this 
results in destruction of the nervous parenchyma and formation ot a status spon- 
giosus (as a result of absorption of the deposits of hyalin) q p 

SuB\RACHNOiD Hemorrhage as a Clinical Comi>lic\tion or Nllro- 
SYPHiLis Irving J Sands, Arch Neurol & Ps^chlat 24 85, 1930 

Hemorrhages in the brain or cerebral meninges are rareb encountered in 
neurosyphilis Endarteritis or meningitis is more common In one of the tw'o 
cases reported of headache, pain in the occiput, drowsiness or unconsciousness with 
blurring of disks and blood3 spinal fluid, a hemorrhage W'as found at the base of 
the brain, in the middle and posterior fossae It surrounded the midbrain, pons, 
medulla and cerebellum On the vertex of the brain, the pia-arachnoid show'ed 
extensive bloody infiltrations over the frontal and parietal areas The fourth 
ventricle and some portions of the subarachnoid space w'cre filled with blood 
There w'as pial syphilitic endarteritis, and the cortical vessels w'ere infiltrated 
with bmphocytes and plasma cells The parcnch 3 matous changes were mild, 
though the glial reaction in the cortex was intense No hemorrhages were found 
within the brain substance proper Sands concluded from his stud 3 that sub- 
arachnoid hemorrhages occurring in neuros 3 'phihs are probabh caused by rupture 
of diseased blood \essels of the pia q g H\ssiN 

Changes or the Spinai Cord in Hodgkin’s Dise\se Philip T Shnpiro, 
Arch Neurol & Ps 3 Hiiat 24 509, 1930 

The changes in the spinal cord in two cases of Hodgkin’s disease are described 
In the first, that of a colored woman, aged 32, with flaccid parahsis, there w^as 
an extensive infiltration of the spinal dura and the posterior nerve roots, with 
degenerative changes in the adjacent cord In the second case also in a woman, 
aged 30, there was a flaccid paralvsis of the low'er extremities vvatli changes in 
the spinal cord somewhat similar to those in subacute combined cord degenerations 

G B PIassin 


Human Bite Intections of the Hand M L Mason and S L Koch, Suig 
G 3 nec & Obst 51 591, 1930 

Infection of the dorsal surface of the hand and phalanges as the result of 
teeth penetrating the skin and underhmg structures causes a definite clinical and 
pathologic picture In most cases the infection is of a mixed tvpe from the onset. 
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although the fusiform spirillum is frequently found and is accountable m part for 
the foul-smelling and gangrenous lesions that so frequently occur Recurrent 
“flare-ups” of the infection after incision are attributed to anaerobic organisms 
which reach sufficient growth m from four to five weeks to produce symptoms 
Experimental injections demonstrate that the infection is likely to extend (1) 
lateralward in the subcutaneous tissues , (2) under the digital fascia of the 
proximal phalanx and around the finger, (3) more deeply, distalward along the 
proximal phalanx under the extensor tendon, with subsequent periosteitis and 
osteomj^elitis , (4) under the extensor tendons and fibrous tissue, (5) into the 
middle palmar or thenar space by way of the lumbrical canal, (6) through the 
joint into the palm, under the volar interosseous fascia and then into the middle 
palmar or thenar space, and (7) into the svnovial sheath and flexor tendons by 
erosion of the fibrous flexor tendon sheath Richard A LirvENDAHL 

Effects of rm Ei fctroc voters ox’ Normvl Tissues J Gottesmax, D 
Perl\ and J kl Ziegler, Surg Ginec & Obst 51 667, 1930 

A comparative stud% of the manner and rate of repair of incisions aseptically 
produced bv scalpel and those bv desiccating knife of the electrocautery is 
reported It w'as found that the latter produces extensive necrosis which acts as 
a foreign body w'lth a resulting foreign body giant cell reaction in the skin, muscle, 
Iner, kidney and spleen These wounds heal more slowdv and tend to suppurate 
more frequentl} than those made by the scalpel It is also suggested that in cases 
of malignant tumors, cauterization seals the lymphatics, but that subsequent 
absorption is not decreased, because the lymph dhannels' rapidly regenerate in 
granulation tissue Secondarj hemorrhage is also an inherent danger 

Richard A Lievendahl 

The Pathological Ciiaxges Folxd in a Fatai Case oe Psittacosis 
G Haswell Wilsox, J Path & Bact 33 9S7, 1930 

The general picture is that of septicemia accompanied by distinctive changes m 
the lungs These are, m the order of their occurrence, congestion with abundant 
serous exudation, which ultimately becomes fibrinous, degeneration and desquama- 
tion of the epithelium lining the air vesicles and bronchi , thrombosis of the 
capillaries, or actual necrosis of the w'alls of the air vesicles in areas in wdiich the 
damage is more se\ere, wuth hemorrhage m places A relative absence of polj^- 
morphonuclear leukocytes is a striking feature and is consistent wuth the 
leukopenia obseived clinically aijd wuth the microscopic appearances' of the bone 

marrow' Froai Author’s- Summary 


Persistext Eosixophilia a. M Drennax and J H Biggart, J Path & 
Bact 33 99=5, 1930 


A case of persistent eosinophiha with splenomegaly and massive infiltration of 

the iliopsoas muscles is described A suggestion is made that the syndrome 

“persistent eosinophiha and splenomegaly” may possibly be a functional disease — 

an expression of an excessive response on the part of the eosinophil to some as 

\et unidentified iriitant ■ , „ 

Authors Suaimart 


Necrotic Sequestr \tiox of the Kidxevs in Pregnancy Walter de M 
ScRivER and Horst Oertel, J Path & Bact 33 1071, 1930 

Necrotic sequestration of the kidnej in pregnancy is the result of a terminal 
arterial segmentarA collapse (A'asoparah sis) AA'ith blood stasis and segmentarA 
thrombosis Avith proximal extensions The sequestrated areas are immediately 
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surrounded b}' vessels still in "prestasis” and further on in "pcristasis ” 7 hcse renal 
vascular disturbances seem to be related to a general abnormal state of vasomotor 
irritability of the pregnant state (hjpertension) which provmcially is functionally 
and anatomically revealed in the skin and in jnrcnchvmatous organs, notably the 
brain, liver and kidneis (edema, exudation, hemorrhages and necrosis) Based 
on these and similai anatomic obsereations elsewhere (uremic ulcers, eclamptic 
livers and lesions of the spleen and bram) and on experimental endencc as regards 
irritative circulatorj' changes in the living warm-blooded animal, it seems that the 
assumption of a paralj’tic terminal segmentary circulator}' downfall (peristasis, 
prestasis, stasis) is in better harmoii} with these observations than the idea of vas- 
cular spasm and ischemia Moreover, it furnishes a more definite mechanical con- 
ception of these lesions than the larious rather hazy theories of pnniarr “toxic 
cell degenerations” The ler} high intravascular fat contents of some of these 
cases suggest an associated Inperlipemia It appears from the records of other 
published cases that a similar circulaton collapse with thrombosis mai occur in 


certain infectious diseases for similar reasons 


nous’ SoMMMn 


Goal-Miner’s Llxg S Lirr Clmmixs and A F Siaddlx, J Path S. Bact 
33 1095, 1930 

The black material in anthracotic lungs consists chieflr of coal dust Iron is 
not an important constituent Sibca is found m anthracotic lungs m abnormal 
amounts The pathologic effect of silica is to damage anil block the hmph 
channels, so impairing the normal power of the hinga to dispose of inhaled dust 
Whenever coal dust is retained in large amounts there is found also a high silica 
content in the lungs Anthracosis of the lungs is delermiiitd b\ a combination of 
silicotic fibrosis and accumulation of (oal dust A considerable degree of anthra- 
cosis IS consistent wuth jivorking health Coal miners espcciall} exposed to silica 
dust are liable to develop a silicosis which, complicated b} the effects of accumu- 
lation of anthracotic dust, ma\ lead to disablement and death 

Altiioks’ Slmmar\ 


Changes in thl Head oi the Femor in Slmil Dislsse or Tin: Hip R 
DL Tosselix' de Ionc, 'N'lrchows Arch f path Anat 275 348, 1930 

The condition to rvhich the author devotes his attention develops slow'h, 
without ferer or disturbance of the gcncal health, in the later years of life and 
leads to pain on and difficult} in w'alking It is usuall} unilateral It ma} begin 
at 32 to 35 }ears of age It has been considered bi some a form of arthritis 
deformans, although the proliferative reaction of the latter disease is absent B} 
some pathologists it has been termed chronic drv ulcerative arthritis of the hip 
Jansen, on whose views the author draws freelv, held the primary factor to be 
congenital flattening of the acetabulum Jansen treats the condition b} resection 
of the head of the femur It is the femoral heads of six patients operated on b} 
Jansen that de Jong describes in detail The head is shorter and flatter than 
normal, and is more oval than round in shape The free margin of the head is 
much more prominent than normal, and overrides the nerk like a roof, it is this 
prominence of the margin that interferes with the gait The louiid ligament is 
absent or atrophic The cartilage of the convex portion of the head is eroded, 
and the exposed bone is hard and polished On microscopic examination, the 
superficial lamellae and trabeculae of the bone of the femoral head were found 
to be denser than normal, compressed and close!} applied to each other There 
was no evidence of active resorption of bone b} osteoclasts The process is a 
degenerative and atrophic one The deformity of the head of the femur results 
from pressure on bone the plasticit} of which causes the bone to yield to the 
pressure Concerning changes in the acetabulum or earlier stages of the process 
in the head of the femur, the author can express no opinion q j. 
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Progressive DES•lRucTIo^ or Vertebrae ,M B Schmidt, A'^irchows \rch f 
path Anat 275 373, 1930 


Schmidt describes an unusual condition of progressive destruction of the verte- 
bral bodies, -which he ascribes to trauma, and which may therefore be of 
considerable medicolegal interest The patient was a man, aged 32, who had com- 
plained of pain m the back for tw'o years pre\ious to his death The final clinical 
diagnosis, based m part on roentgenographic evidence, was cpmpression mj^ehtis 
due to multiple tumor metastases of the vertebral column \t necropsy it was 
found that the tenth dorsal vertebra had disappeared, and that the eleventh 
^ertebra had been reduced to a thin, w'edge-shaped structure The third, seventh, 
ninth and twelfth dorsal vertebrae revealed distortion of the end-plates of tne 
lertebral bodies, swelling and slight laceration of the intervertebral disks and micro- 
scopic changes that Schmidt belie\es explain the more severe iin^olvement of the 
tenth and eleventh vertebrae The end-plates of the twelfth v^ertebra were partly 
broken and displaced into the sixingv bone of the body of the v'ertebra Small 
islands of cartilage were present in the bone beneath the end-plates Such a 
misplacement of cartilage, which Schmorl has described as of frequent occurrence 
in apparentlj normal persons the latter author has ascribed to the mechanical 
trauma of ordinary locomotion The trabeculae of tbe spongj bone at the center 
of the twelfth v'ertebra were fractured necrotic and in the process of resorption 
There were hemorrhage and connective tissue reaction in this portion of the 
vertebral bodv According to Schmidt, the disintegration, necrosis and resorption 
of spongv bone, once initiated, became a continuing process, which led to the 
complete disappearance of a vertebral body The process described by Schmidt is 
unlike the progressive atrophv of v'ertebral bodies discussed by Schmorl and 
others It has a striking similarit} to the posttraumatic vertebral disease of 
Kummell In the latter however, the destructive process is limited to a single 
vertebral body, and there is usually a historv of trauma, which is less severe than 
that required to cause a true vertebral fracture In Schmidt’s case no history of 
trauma to the spine could be elicited, but the author believes the lesion to have 
been the result of a mechanical trauma of so slight t grade that it escaped the 


patient’s attention 


O T Scheitz 


Lipoidve vnd Owdase Gkvnuies i\ Till Lfukocvies or THE Peripheral 
Blood W S Nesterovv, Ztschr f d ges exper Med 72 256, 1930 


Methods are described b}' which two v'arieties of monocjtes mav be recognized 
in the peripheral blood They have different b.ologic functions and different 
staining reactions One type, which m function seems to be related to reticulo- 
endothelium, takes up fragments of neutrophils, ervthrocvtes and l)mphocytes, and 
does not contain lipoid granules These cells are not found normally m the 


peripheral blood The second tvpe is present in normal blood of human beings 
and dogs and contains lipoidal and oxvdase granules In certain pathologic con- 


ditions the granules aie increased in numbei 


Pfarl Zeek 


SpOXTAXEOUS PnFLMOTHORAX CvLSLD B\ Lv VIPHOf r vxuloma R I 
Kottler, Ztschi f Tuberk 58 37, 1930 

A. woman 23 vears old showed at necropsv mediastinal and pulmonarv 

Iv mphogranuloma a spontaneous pneumothorax and a rupture into the esophagus, 

produced bv specific lesions ,, „ 

MVX PiXNER 
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Microbiology and Parasitology 

Acute Suppurative Tiitroiditis in Ciiiedren J M AIora, Am J Dis 
Child 40 500, 1930 

Two unusual cases of acute suppurative thyroiditis in children, aged 2}/^ and 
13 years, respectively, with operative recovery, are recorded In both cases the 
primar}-^ infection was a ■^ore th*-oat, and in both instances the offending organism 
was a hemolytic streptococcus Author’s Sumviarv 

Nitrite Rfaction as a Diacnostic Test in Influenzae Meningitis Roy 
AI Greenthal, Am J Dis Child 40 569, 1930 

A positive nitrite reaction with the spinal fluid was obtained m thirteen 
consecutive cases of influenzal meningitis, and was always absent m meningococcic, 
tuberculous and streptococcic meningitis The nitrite test, according to the method 
described, maj be used as a rapid corroborative test for the diagnosis of influenzal 
meningitis Author’s Summary 


Infectious A'Iononucleosis J P Prici , Am J Dis Child 40 581,1930 

A case of infectious mononucleosis in a bab>, aged 7 months, is reported with 
a general discussion of the disease Especial reference is made to the difflcultv 
in diagnosis betw'een infectious mononucleosis and acute lymphatic leukemia in the 


earlv stage 


Author’s Summarv 


Intestin'ai Protozoa or AIonkivs and AIan RonuRr Hegnfr and H J 
Chu, Am J Hjg 12 62, 1930 

The objects of this investigation were to determine w'hether wild monkevs are 
parasitized with intestinal protozoa as captive monkeis arc known to be, and to 
compare these protozoa with species that occur m man with sjiccial reference to 
specific identity The digestive tract of fortj-four wild Philippine monkejs of the 
species Macacus plnhppinensis (twenty-eight males and sixteen females) was exam- 
ined immediately, or within three hours, after death, the vaginas of the females 
were also examined The data recorded in this paper furnish evidence that is 
considered insufficient to separate as distinct species the eleven types of protozoa 
described from wild Philippine monkevs and the coriespondmg eleven types that 
live 111 man Authors’ Summara 


Ei'Izootic I'ox ENCEPHAEiris R G Green, Am J Plyg 12 109, 1930 


A summary is presented of the physical signs and svmptoms, histologic obseiva- 
tions, etiology, transmissibility and immunologv of epizootic fox encephalitis in 


125 foxes 


P H Guinand 


The SuscEPTiBiEirv or African Monkevs to Yeilow Fever Johannes H 
Bauer and Alexander F Mahaffy, Am J Hjg 12 155, 1930 

Attempts were made to infect African monkejs of four different species, 
Cci copithcciis tantalus, Cei copithecus mona, Ccicocebus tojquatus and Eiythioce- 
hus patas, with j'ellow fever, both bv"- the injection of v’lrulent blood from infected 
rhesus monkeys and by the bite of infected A aeqyph None of the animals 
succumbed to infection with yellow fever, but for a number of days the virus 
persisted in the blood of all except Cei copithecus mona, and it could be recov^ered 
again by the injection of their blood into susceptible rhesus monkeys Two of the 
species, Cc) cohithccw; tantalus and Ccicocebus torquatus, were found definitelj 
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capable of transmitting the infection to normal A acgypti , the results with 
El ytlii occbus patas in this respect w^ere suggestive, but not definite, and no attempts 
vere made to infect mosquitoes from Cet copithccns mono Five monke 3 S, repre- 
senting three different species, were bled before and after the experimental infec- 
tion, the specimens of serum taken before the infection showed no protective 
properties, whereas those taken afterward protected rhesus monkeys, m 5 cc 
amounts, against a rehtnelj large dose of the virus A,uthors’ StjMMAki 


Studies on the FiLTRABiLiiit of Yei low Fever Virus Johannes H 
Bauer and Alexander F Mahafe^, Am J Hvg 12 175, 1930 

Yellow fevei wrus, both in the blood of infected monkeys and in mtecteu 
mosquitoes, was found to pass through Berkefeld filters of all grades wnthout a 
marked diminution m concentration, and also through Chamberland L-11 candles 
No evidence was found to indicate that virus m blood differs from that m 
mosquitoes The virus dies out rapidly when suspended m 0 9 per cent solution of 
sodium chloride, Locke’s solution. Ringer’s solution, hormone broth or distilled 
w'ater, but it was found that when 10 per cent or more of normal rhesus serum 
IS added to saline or distilled water, the deleterious effect of these mediums on 
the \irus is much reduced A.lthors’ Summary 

“V Report on a Case or Giardiasis H Tsuchi\a and Justin Andrew's, Am 
J Hyg 12 297, 1930 

llie pathogenicity of Gtaidia laiiibha is still open to question The present 
report represents one instance m wdnch the flagellate seems to have plajed a 
pathogenic role Authors’ Summ^rt 

The Rolf or the J.eucocvtes in Tuberculosis Benjamin L Brock, Am 
Rev Tuberc 21 74S, 1930 

Periodic studies of the total and leukoc\tic counts often gne a truer picture of 
the tuberculous condition than does the clinical cour'^e of the case The neutrophil 
plajs the part m *^he formation of tuberculous abscesses Elevation m the per- 
centage of neutrophils over a period of time is indicative of breaking dowm of tissue 
with the formation of abscesses The total count, w’lth the percentage of neu- 
trophils, denotes the degree of activity The Ij’mphocyte plays the important role 
111 the healing of the lesion \ definite increase m the percentage of Ivmphocites, 
wdien the neutrophils remain around normal over a given period, is mdicatne of 
healing In such cases the monoevtes are found wuthin normal limits The 
monoevte plays the chief role in new tubercle formation Elevation in the per- 
centage of monocytes is rather consistent in cases showing a definite elevation m 
the percentage of neutrophils Such a picture indicates spread of the disease wuth 
the formation of abscesses Clinically actne tuberculosis and progressive pathologic 
disease respond with septic types of leukocvtic pictures No definite role has as 

vet been ascribed to the eosinophil or the nasophil tt t /- 

H J CORPER 

The Leucocitic Interpretation or Medlvr in Tuberculosis William 
H Oatw'vy, Jr, Am Rev luberc 21 786 1930 

The scheme and limits of Medlar prove more sensitive than anv other classifi- 
cation available wheiv other causes of leukocytosis are absent m a tuberculous 
person An excess of neurophils, the septic picture, indicates the most severe and 
dangerous process An increase in monocjtes m an otherwise normal count, the 
hyperplastic tvpe, is a more favorable passive type The normal, inactive, leuko- 
cvtic picture IS evidence that the lesion is being well controlled An increase of 
Ijmiphocytes, giving the resistant picture, indicates a healing lesion EosmophiF 
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and basophils had no demonstrable relation to the progress or severity of the 
cases The types used m the interpretation bj-- Medlar seem sufficient when intelli- 
gently used to show the action of the w'hole pathologic process j_j j 


The Eieect of Uitra violet Irradiation on Tlberculous Peritonitis in 
Guinea Pigs AI Maxim Steinbvch, Alfred F Hess and AIildred 
Wei-istock, Am Rev Tuberc 22 35, 1930 


When guinea-pigs are infected with miidh virulent tubercle bacilli intrafieii- 
toneall}", extensive tuberculous disease develops, e\en though thej are subsequenth 
treated wuth ultraMolet irradiation In the animals that received irradiation, 
tuberculosis de\ eloped to the same degree as in those that had not been treated 
wuth the ultraviolet rajs, and in some instances thej show'ed more extensive 


disease than did the controls 


H J CORPLR 


Chemical Changes from Growth oi Bomne 4 lbfkcll Bach i i on Longs 
AIedium Ai ice G Renfrew Katherine M Haring and Treat B 
Johnson, Am Rev Tuberc 22 116, 1930 


The growdh of bovine tubercle bacilli w'as followed for sixteen weeks Carbo- 
hj'drate combinations, as judged Iw the copper-reducing properties of the cultures, 
made their appearance after the third week of growth The analjtic values for 
reducing sugars after hjdroljsis were much higher for bovine bacilli than for 


avian and timothv cultures, but less than half the value determined for the human 


strain, H37 


H J COKPI R 


The Growth-Promoting Principle in thi Potato Nao Umh, Am Re\ 
Tuberc 22 203, 1930 


Practicall} all of the active principles in potato for the growth of tubercle 
bacilli in sitro aie to be found m the residue of the potato after its extraction 
with the common organic sohents, such as acetone, alcohol or ether Iinestigation 
of the effects of the \arious elements knowm to be present in the potato revealed 
tw'O classes of stimulants for the grow'th of tubercle bacilli One class is repre- 
sented by inosite, maltose and dextrose, and is termed metabolic stimulants, because 
the substances stimulate the grow'th of tubercle bacilli onh w'hen the batilh are 
present in large numbers, while the other class of stimulant is represented bi 
soluble starch and dextrine, and is 'erined reproductive stimulants, because the 
substances not onlj’^ stimulate the growth of tubercle bacilli w'hen these are present 
in large numbers, but also in small numbers Gh'cogen does not appear to possess 
the propert}'- of stimulating the growth of tubercle bacilli m vitro, and future studies 


will be required further to elucidate this 


H J CORPFk 


Strlptotrichosis T j Singir and Harrv C Bviion, Am Rev Tuberc 
22 233, 1930 

A case of streptotnehosis, possiblv primaiv m the lungs, is reported Sficpto- 
tlnti W'as found in the gums, sputum pus from superficial abscesses and, at 
autopsy, in practical!} everv organ of the bodv Throughout the illness there was 
a persistent and unexplained purpura The lesion in the lung w'as associated with 
pulmonary tuberculosis Tubercle bacilli w'cre demonstrated from direct smear 
in pus obtained from the abscess cavnties, but at no time during the course of the 
disease could thev' be demonstrated m the sputum The lesions in the lung showed 
the characteristic nodular formation w’lth necrosis and the formation of abscesses 
There were few proliferative changes and consequentlj' little or no evidence of 
bronchiectasis The character of Stt eptotJn t\ in this case is reported separatelv 

H j Corper 
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Primary AsPERGir Losis OF THE Lungs Leo V Schneider, Am Rev Tuberc 
22 267, 1930 

4';pci gilliis fu nujafiis produces pulmonar\ lesions resembling those of fibroid 
tuberculosis Differential diagnosis is particularlv difficult when aspergillus infec- 
tion IS secondary to ain respiratory infection Aspergillus infection is transmitted 
from pigeons and parrots, and is also observed m hair-combers who use r 3 'e floui 
to remove grease from the hair Animals inoculated with spores from a pure 
culture of Aspci gtUii<! fioutgatus showed typical lesions at autopsj" Tuberculin 
tests are of no diagnostic value because aspergillosis gives the same local reaction 
as tuberculosis Iodides seem to be specificallj' destructive to the life and growth 
of the aspergillus fungus jj j 

Studies in Bacterivl Metaboi ism A I Kendaie, T E Friedemann and 
M IsHiRAWA, J Infect, Dis 47 186, 1930 

“Resting ’ bacteria are defined as organisms that are fullj^ mature and endowed 
with their full potentiaht\ for metabolism, but constrained from multiplication by 
the withholding of substrates essential for their continued growth It is inferred, 
therefore, that “resting” bacteria initiate changes in substrates that they, as 
proliferating bacteria, will subsequently use for their energy requirements The 
details for cultivating, harvesting and testing the chemical activit}" of suspensions 
of “resting” bacteria are discussed in detail Quantitative studies of the action 
of suspensions of certain representative bacteria were made, dextrose, lactic acid, 
pyruvic acid and alanine being used as substrates, singly and in combination, m 
the presence and absence of ox^gen, and in the presence and absence of methylene 
blue (methvlthionine chloride, U S P ) The determinations comprised the 
quantitative partition of these substances under the various conditions enumerated, 
together with the quantitative determinations of volatile acids and carbon dioxide 
The outstanding facts were as follows 

Bacteria that ferment dextrose habitually, as Bacillus colt, B pyogenei-foetidus 
and Staphylococcus atueus, as “resting” bacteria, transformed dextrose rather 
Mgorouslv There was a concomitant but not an equimolecular increase m lactic 
acid 

Bacteria that do not utilize dextrose as B alcaligeucs and Vibno H/61, did not, 
as “resting” hacteria, induce a measurable change m the dextrose molecule 

B pvocyancus, which ferments dextrose less readily than most bacteria m the 
“resting” state, decomposed this substance readilv m the presence of ox 3 ’^gen In 
the absence of 0 x 3 gen, practically no dextrose was transformed 

Pyruvic acid w’as energetically decomposed by the bacteria that fermented 
dextrose B pyocyaneous, which is not an active fermenter of dextrose, trans- 
formed pyruvic acid rather vigorously In the absence of oxygen, “resting” B 
pyocvaneus decomposed pyruvic acid, even though dextrose \vas not attacked under 
anaerobic conditions It is surmised, therefore, that pvruvic acid is formed when 
“resting” bacteria are acting on dextrose but fails to accumulate because it is 
utilized nearly as rapidly, during the process of fermentation of dextrose 

Nonfermenting bacteria, exemplified by “resting” B alcaligcucs and Vibno 
H/61, failed to produce a discernible change in pyruvic acid 

Lactic acid was decomposed b 3 all the bacteria studied Generally speaking, 
the loss m lactic acid was greater m the presence than m the absence of oxygen 
It appears to be significant that “resting” B alcaligencs and Vibno H/61 trans- 
formed lactic acid nearly quantitatively to pvruvic acid These bacteria did not 
ferment dextrose On the other hand, the fermenting bacteria, previously enumer- 
ated, although transfoimers of lactic acid, failed to record a proportionate increase 
m pyruvic acid As pyruvic acid disappeared rapidly m the presence of “resting” 
bacteria of the fermenting type, it is possible that it was formed and transformed 
at nearh equal rates 

Alanine was not a particular^ favorable substrate for the fermenting bacteria 
However, B alcahgciics appeared to transform it fairh readih 
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It IS suggestive, if not significant, that both gas-producmg and nongas-producing 
fermenting bacteria exhibit qualitative similarity m their respective activities as 
“resting” bacteria on the substrates examined, especially dextrose and pyruvic acid 
The aerogemc organisms, exemplified by “resting” B coh, appear to initiate the 
attack on the dextrose molecule m the same manner as the nonaeroganic fermenting 
bacteria, exemplied by “resting” B pyogencs-foetidw! and Staphylococcus aiitcus, 
Therefore, the exuberant production of gas (hydrogen and carbon dioxide) would 
seem to be a terminal reaction, not manifested by “resting” bacteria 

In the presence of oxygen, methylene blue appears to increase somewhat the 
action of “resting” bacteria, both of the fermenting and of the nonfermentmg 
type, on lactic acid In the absence of oxygen, the transformation of lactic acid 
IS materially increased, even the nonfermenting type, as B alcaJtgcncs, decomposes 
considerable lactic acid in the presence of methylene blue, but in the absence of 
oxygen As pyruvic acid is formed in the latter instance, it is assumed that 
suspensions of “resting” B alcahgciics dehj'drogenate lactic acid to pjruvic acid, 
thereby becoming hydrogenated Methylene blue dehydrogenates the “resting” 
bacteria in turn, becoming reduced thereby to leukomethylene blue There is 
evidence that methylene blue exerts some harmful influence on “resting” bacteria 
“Resting” bacteria of the dextrose-fermenting ty'pe, exemplified by suspensions 
of B coh, B pyogcncs-focttdiis and Staphylococcus auicus, appear to transform 
at least some pyruvic acid to lactic acid Nonfermentmg types, for example, “rest- 
ing” B alcahgenes and Vibiio H/61, have little action on py'ruvic acid, m fact, 
the reaction proceeds nearly quantitatively in the opposite direction, lactic acid to 
pyruvic acid As the transformation of py'ruvic acid is reminiscent of the action 
of the tissue enzyme, glyoxalase, which transforms methylglyoxal, an aldehyde 
corresponding to pvnn ic acid, to lactic acid, it was surmised that the two processes 
might be somewhat analogous Experiments made with “resting” bacteria indicate 
that those organisms in the “resting” state which do ferment dextrose have a 
distinct gly'oxalase-like action Those which fail to transform dextrose, and which 
also fail to act on py'ruvic acid, are devoid of glyoxalase-like action It was also 
shovv'n that suspensions of “resting” bacteria cultiv'ated for considerable periods 
of time m the presence of dextrose have, as “resting” bacteria, distinctly more 
intense glyoxalase-like activity tlian suspensions of corresponding strains developed 
111 the absence of dextrose The magnitude ot chemical change induced by the 
fermenting strains, which stands m distinct contrast to the inactivity' of the nonfer- 
menting strains measured under parallel conditions, vv'ould appear to justify the 
general conclusion that the former (dextrose-fermenting) organisms m the 
“resting” state exhibit definite glyoxalase activ'ity, whereas the latter (nondextrose- 
fermentmg) organisms m the “resting” state are devoid of gly'oxalase activ'ity 

Authors’ Sumviarv 


The Utilization of Certain Substituted Carboiitdrates bv Bacteriv 
A I Kendall and C E Gross, J Infect Dis 47 249, 1930 

Tins investigation is a qualitative study' of the effect of definite alteration in 
certain carbohydrate molecules on their utilization by specific bacteria The 
series of compounds considered included derivativ'es of d-dextrose, d-mannose and 
fructose of the hexose series, d-galactose, d-arabinose and 1-arabmose, d-xylose 
and glycerin The most significant fact deduced was that any departure from the 
configuration of the d-dextrose molecule decreases its utilizabilitv by' common 
bacteria Oxidation of d-dextrose to gluconic acid or to glucuronic acid is less 
potent in reducing utilizabilitv than reduction of the d-dextrose molecule to sorbitol 
Substitution of from one to four methyl groups m the molecule makes tlie resulting 
compound refractory' to microbic attack The same generalization holds for 
mannose and galactose, except that mannitol, the alcohol of d-mannose, is distinctly 
more utilizable than sorbitol, the alcohol denv'ative of d-dextrose Galactose is 
fermented by a greater variety' of bacteria than either mannose or fructose In 
this respect it appears to stand next to dextrose This is significant in light of 
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the fact that galactose does not have a common enol -^tith dextrose, formerlj'^ it 
was held that hexoses having a common enol are mutually fermentable In this 
connection, the nontcnnentability of gamma trimeth}! xylose, chemically a verj 
reactive sugar, is of interest as suggesting that even intense chemical reactivity 
is not of itself a criterion on which to predicate biologic utilizabilitv An unex- 
pected instance of piotoplasmic versatility seems to be shown m the mutual 
fermentation of d-arabmose and its precise opposite, 1-arabmose In light of 
current views of protoplasmic orientation and polantv^, this obsen^ation is unex- 
plainable, and should be repeated Authors’ Summary 


The Production or Histamine b\ Certain Strains of the Gas Bacillus 
A I Kendall and E Geb^uer, J Infect Dis 47 261, 1930 

Histamine was isolated as the picrate from milk cultures of a strain of the gas 
bacillus The analvsis of the picrate for carbon, hydrogen and nitrogen was in 
reasonable accord with theoretical values Further identification of this picrate 
was had from the Pauly reaction, and the physiologic action on smooth muscle, 
both quahtatn^ely and quantitatively Onh certain strains of the organism produce 
histamine Authors’ Summarv 

A. Studv of Bacterium Dvsenteriae, Sonne T\pe S A Koser, D O 
Reiter, E Boriniker and E I Swingle, J Prev Med 4 477, 1930 

The Sonne djsentery bacilli appear to constitute a distinct tjpe on tlie basis 
of both physiologic characteristics and agglutinative relationships The nineteen 
Sonne cultures included in the present study possessed the property of fermenting 
the following sugars with production of acid dextrose, lactose (slow), sucrose 
(slow), usually raffinose (slow), arabinose, rhamnose, levulose, mannose, galactose, 
maltose, trehalose, mannitol and glycerol Negative results occurred with xylose, 
melezitose, dulcitol, sorbitol, adonitol, erythritol, salicin and inulin It is probable 
that dextrin is onlj sparingly utilized, if at all All the Sonne cultures gave 
negative results m tests for the formation of indol, showed no liquefaction ot 
gelatin or digestion of starch and gave no evidence of the production of hydrogen 
sulphide m a dextrose agar sulphite ferric chloride medium Nitrates were reduced 
to nitrites A number of other dysentery-like organisms described under a varietv 
of names were found to be identical with the Sonne type m every respect One of 
the most striking characteristics of the Sonne cultures was the slow production 
of acid from lactose and sucrose — a property shared bj certain other, miscellaneous 
cultures, including the dispar type The two dispar cultures studied in this investi- 
gation differed from the Sonne strains m their ability to attack xjdose and sorbitol 
and to form mdol They were also distinct serologically Both types may be 
readily distinguished fiom the Flexner organisms A review of the recorded isola- 
tions of the Sonne type shows that it has been found in many localities m associa- 
tion with dysenterv or dysentery-like conditions, particularly those of infants 

Authors’ Summary 

Bacteriaemia Following Operations on the Urethra F J F Barring- 
ton and Hedley D Wright, J Path & Bact 33 871, 1930 

Invasion of the blood stream by bacteria ’s a common occurrence following 
operations on the uiethra, and this can be recognized within a few minutes after 
the operation The organisms come from the urmarv passages, and the invasion 
is conditioned m part by the numbers of organisms in the urine and m part by 
the facilities afforded for invasion by tissue damage Similar invasion may occur 
later after natural micturition and may be of much higher grade Fever and 
rigors do not necessarilv follow such blood invasions but appear to depend on the 
size of the blood im as>on When a rigor occurs it is at an interval after the blood 
invasion, and at the time of the rigor the blood may be sterile 

Authors’ Summary 
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Influence or Calcium on Microbic Sfecies Paul Bordet, Ann de I’Inst 
Pasteur 45 26, 1930 

Deprivation of calcium profoundl}' modifies certain microbic species , e g , it 
exaggerates sporulation regular!}' and in marked degree A microbic species 
composed of two races, uncquall}' sporogenous, shows, under the influence of 
oxalate medium, a predominance of the sporogenous variet}' Calcium appears, 
then, to be one of the factors in microbic variation It is, seemingly, a disturbance 
of this variability which explains the distinct increase in the chromogenesis of 
Ch omobacfei nun pi odiqwsnm under the influence of a lack of calcium This 
determines, with certain bacilli, considerable morphologic variation, transforming 
them into short rods and often into coccobacilh The modifications determined by 
the use of oxalate medium have as a distinctive feature the failure to produce any 
alteration in hereditary potentialities, replaced in contact with calcium, the organ- 
ism immediatelj resumes its normal characteristics Ihis contribution furnishes 


nineteen figures in color 


\uniou’s Summary 


A B'vcillus or Cutvxeous GangreiXe R Nativelll, Ann de ITnst Pasteur 
45 169, 1930 

Mihan’s Bacillus gancji acnae-cttlis was isolated in fourteen cases of true 
cutaneous gangrene The organism, which is completely described, is a gram- 
negative rod, with a tendency to bipolar staining, it shows motile, peritrichous 
flagella, it is nonsporulating and in older cultures it occurs as long filaments It 
grows easily on the usual mediums, the optimum temperature being about 37 C 
The organism is aerobic, it is also a facultative anaerobe It produces a fetid 
odor It survives some months in cultures Biochemical!}, the results recorded 
are very irregular In general, the organisms isolated were proteolytic, nonhemo- 
lytic in mediums and rather weakly saccharolvtic A definite toxin was not 
demonstrated Agglutination and complement-fixation showed great variation and 
no group specificity, and no relationship to Pseudomonas pyocyanca Baefenum colt 
or Pioteus vulgans, to which the organism might be related Treatment wnth 
specific serum, as well as with specific intravenous injections of arsphenamine, is 
suggested (illustrated in an experimental lesion in a rabbit) 

The pathogenicity is v'aiiable in degree Though the organism is common 
and responsible for some histologic changes, the role is apparentl} that of a 
secondary inv'ader Post mortem, the gangrenous and ulcerativ'e condition seems 
confined to the superficial layers, being never observ'ed deep m the muscle Histo- 
logically, a sharply delineated massive infiltration occurs, with the arterioles 
unaffected A black pigment is deposited in the hv'er and the spleen The lesions 
are duplicated in lesions induced experimentally in guinea-pigs or in rabbits Sub- 
cutaneous injection of the organisms into guinea-pigs is followed by edematous 
sw'elling and purpuric spots In fortv'-eight hours a blackish, well defined lesion 
appears, 5 or 6 cm in diameter, which passes through v'arions ulcerative stages to 
complete cure in from fifteen days to three weeks The reaction is local (illus- 
trated by plates) Similar lesions nia} be produced in rabbits, w'hich respond, 
perhaps, more vigorouslv <5 Marshall 


One or Sev'eral Rabies Viruses P Remi inger and J Bailtv, Ann de 
ITnst Pasteur 45 376, 1930 

By analogy, there might be several types of rabies virus, as there are m the case 
of numerous bacterial agents of infection, or variations in these agents Following 
suggestions made at the international conference on rabies (1927) cases have been 
noted in which apparent failure of cross-protection indicates discrepancies suggest- 
ing the existence of several strains of virus A study of strains of v'lrus from 
various locales in rabbits leads the authors to uphold the stabiht}' of a single virus, 
remarking, “If one uses in intensification and preservation (of the v'lrus) a fraction 
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of the tune which certain authors advocate spending m the preparation of poly- 
valent vaccines or autogenous vaccines, one will have no cause to regret it ’ A 
virus derived from an original Pasteur strain, now in its 2480th passage, regularly 
used by the authors at their Pasteur Institute in Tangiers, is cited 

M S Marshai l 


The Correlation Between Tuberclious Disease and thl Generative 
Processes in the Fem-^te Organism Joachim Granzow (Berlin 
S Karger, 1930) 

This monograph with bibliographv is a supplement to the Monal<;chi ift jiu 
Gcbiu tshnlfc unci Gvitaholccgie The thesis is based on a comprehensive study of 
nonpregnant, pregnant and puerpeial guinea-pigs infected with attenuated tubercle 
bacilli by way of the right ventricle The conclusions are as follows 1 Ihe 
normal quiescent uterus has a marked resistance against liematogenous infection 
with tubercle bacilli, while m pregnancy and puerperium the uterus is more 
frequently involved 2 Hematogenous infection, m the majority of cases, leads 
to abortion, premature labor or stillbirth 

Granzow considers the abortions to have been an eNpression of resistance to 
infection, but bacilli might readily have entered the intervillous spaces of the 
placenta Nonspecific and severe degenerative changes of the ovarian parenchjma 
were frequently present, and interfered with ovulation The ovarian changes ran 
parallel with the seventy ot the disease The lymph glands were not as often 
tuberculous during pregnanej as in puerperium The liver, spleen, kidneys, heart 
and mammary glands were more frequently involved m pregnant — especially during 
the puerperium — than in nonpregnant, animals On the other hand, the lungs of 
the gumea-pig were more resistant to tuberculosis during the pregnant state 
The functional changes of pregnancy in certain organs increased their disposition 
to tuberculosis, and this was true especially of the mammary glands In resistance 
to tuberculosis, the endocrine glands were not, as a rule, severely affected by 
P^'Snancy ^ j 


Cllture of thl Tubercle Bacillus M Malkani, Beitr z Khn d luberk 
73 395, 1930 

Known amounts of tubercle bacilli were seeded on egg mediums according to 
Lubenau-Hohn, Petroff and Petragnani’s medium It was found that Lubenau- 
Hohn’s medium and that of Petroff yielded equally good results, while Petragnam s 
medium was disappointing The number of colonies m the latter always remained 
far below the number of seeded organisms , r n 

^ \lA'\PTV'\r‘T> 


A. Case of Pulmonary Aspergili osis R Bergman and F Henschln, Beitr 
z Khn d Tiiberk 73 467, 1930 

A woman had the symptoms of a chronic pulmonary disease for twenti years 
For the last ten years, in various hospitals, her condition had been diagnosed as 
far advanced pulmonary tuberculosis The clinical course was very chronic, in 
spite of the extensive lesion, and the general condition of the patient remained fair, 
in spite of a major operation and a chronic renal disease She had frequent 
hemoptysis Tubercle bacilli were never demonstrable m the sputum At necropsy 
a pulmonary infection with AspctgiUu^ fuimgafut was found The molds were 
found chiefly m preformed cavities, and they did not show an> tendency to 
infiltrative growth The hemoptyses were probably caused by richly vascularized 
granulation tissue m the walls of cavities A source of infection of the usual type 
Mas not demonstrable 

Max Pinnlr 
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CoNGEMTAL 1 LBERCui osis M Zari L, Bcitr / Kill! d Tubcrlc 74 380, 1930 

A case of congenital tuberculosis is reported Sixteen days after birth the 
tuberculin reaction was positive Clinically the disease began with abdominal 
symptoms The infant died when it was 39 days old At necropsj a pnmarj 
complex was found in the liver, with extensive caseation of the portal hmph nodes 
The primary focus showed deposits of lime and fibrous encapsulation The mihar} 
tubercles m the lung were all of the exudative tjpe Max Pinxpr 


Immunology 


The Sexsitizatiox or Cattle to Tubircuiin by Oihtr thax Tubercle 
Bacilli E G Hvstings, B A Beach and Is\bel Thompson, Am Rev 
Tuberc 22 218, 1930 


A number of cultures have been isolated from the tissues, usually lymph nodes, 
of cattle which have reacted to tuberculin, but which have shown no evidences of 
the disease on postmortem examination M'hen injected into tuberculosis-free 
cattle, these cultures cause sensitization to tuberculin, which condition is, in most 
cases, ev'anescent The cultures were proved free from tubercle bacilli before use 
111 cattle through the injections of guinea-pigs, rabbits and fowl The cultures 
produce no lesions in cattle The observations indicate that a positiv'e response 
to tuberculin in cattle is not absolute proof of infection with tubercle bacilli 
Some other of the nn cobacteria may invade the tissues and cause sensitization to 

' H J CORPIR 


Local Immunity or the Peritonpum Iin ixg A Frisch, Arch Int I^fcd 
46 410, 1930 

A modification of the phenomenon of local skin icactivitv intioduced by 
Shviartzman is described in this report This modification consists in the employ- 
ment of an mtraperitoneal instead of an intravenous injection of toxic substance 
twenty hours after such a preliminary inoculation into the skin Bv' means of 
this modification, the principle of local peritoneal immunity was demonstrated 
Rabbits in which the mtraperitoneal injection of B typhosus culture filtrate was 
able to elicit the Shwartzman phenomenon in previously prepared skin sites were 
rendered negative to this phenomenon by repeated injections of this culture filtrate 
intraperitoneally It was then shown that this reaction of the skin could still be 
produced if the reacting factors were introduced intravenously It must thus be 
concluded that the immunity produced under these circumstances was of a distmctlj 
local character involving only the peritoneum, and that the entire organism was 
not yet immune It was also determined that between three and four injections 
of B typhosus culture filtrate w’cre necessarj to render the peritoneum immune to 

this filtrate , » c' 

Author s Summ \r\ 


Transfusion from a Group A Donor to a Group B Recipient Without 
Fatal Result Lyman Burnham, Arch Int Med 46 502, 1930 

A full transfusion (400 cc into a recipient w'cighing but 85 jxiunds) of group 
A blood into a group B recipient was accidentallj performed, with only slight 
symjitoms coughing, oppression in the chest, slight dizziness and pain in the 
lumbar regions The incompatible transfused blood remained in the circulation 
of the recipient for from three to five days The absence of serious consequences 
W'as shown to be due to the fact that all of the group-specific iso-agglutinin a m 
the recipient’s serum was entirely incapable of clumping the group A cells of 
the donor at body temperature, although it clumped these cells vigorously at 
room temperature Author’s Summarv 
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Characteristics or Natural Agcluhnins H J Gibson, J Hyg 30 337, 
1930 

A study has been made of natural agglutination as exemplified by the reac- 
tions of the serum of nine animal species with a variety of bacteria 

Author’s Summary 

Heterophilic Antiboda in Human Serum and the Skin Reaction to 
Guinea-Pig Serum Susan Griffith Ramsdell, J Immunol 19 341, 
1930 

Guinea-pig serum, used as a native heterophilic antigen, occasioned reactions 
of the skin of the immediate tjpe, with regularity, in a group of patients with 
disturbances of the skin believed to be allergic In the normal group, this reac- 
tion appeared in about half the members The presence of agglutinin for sheep 
cells was a regular finding m the allergic group in titers considerably higher than 
that found in the normal The hemolysin titers did not vary with the groups 
No correlation could be established between the occurrence of a reaction of the 
skin to guinea-pig serum and the heterophilic antibody titers Suspensions of 
haptene and lecithin did not occasion a marked reaction m any instance The 
submaximal response could not be correlated with any other observation The 
response of the skin to gumea-pig serum could not be identified as a reaction 
between human heterophilic antibodj and a native heterophilic antigen assumed 
to be contained in the gumea-pig seium Author’s Summary 


Molecular Movemem, Viscosirv and Agglutination Stephen M'ent, 
J Immunol 19 347, 1930 

The viscosity of the dispersing medium affects the Brownian movement of 
bacteria a great deal Above a certain degree of internal friction, molecular 
movement ceases The intensity of this mov'ement depends also on the absolute 
temperature Bacteria may flocculate spontaneously if the Viscosity of the medium 
is increased to a certain degree In this relation different micro-organisms show 
different sensitiveness, which seems to depend on the dimension of the bacterial 
surface Mediums of higher viscositv hinder the bacterial agglutination caused 
b\ immune serum, this is an effect on the first phase of the immune agglutina- 
tion, 1 e , on the process of adsorption of the immune bodies 

Author’s Summara 


Immunologic Studiis in Bi astoma costs Anna Dean Dulanea, J Immunol 
19 357, 1930 

In the usual couise ot infection with Blastomyces det matitidis antibodies do 
not seem to be formed to any appreciable degree The production of antibodies 
may be stimulated by the use of an autogenous vaccine In the case of one 
patient, marked improvement followed the use of the vaccine The highest titer 
of complement-fixing antibodies was demonstrated at the time when the patient 
showed the most marked clinical improvement With progress of the disease, 
the antibody titer decreased Antibodies, chiefly complement-fixing substances, 
may be experimentallj produced in rabbits on injection of the Blastomyces anti- 
gens The mjcehal, oidial and veast forms of the same strain of Blastomyces 
stimulate identical antibodies No species-specificity could be demonstrated' m 
Blastomyces Slightly positive results were obtained with closely related yeasts 
Specific results were obtained on titration of the serums 


Author’s Summara 
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Antigenic Analisis or Cultures of B Paradtsfnteriae and B Mor- 
gan! G M Mackenzie and Louise N Batt, J Immunol 19 371, 1930 

B paiadysoifeiiae and B uioi (jam were found m an outbreak of summer 
diarrhea Normal agglutinins for tiie d\sentery group were found in horse, rabbit 
and human serums The\ were only present in horse serum for B moi gam A 
study of agglutinins in the serums of patients failed to give evidence that these 
two organisms w'eie the cause of the infection Cross-agglutination and absorp- 
tion tests w ith immune serums show’cd the five strains of B pai adysenta lac to be 
the same In this manner four cultures of B moi qam were shown to represent 
three different strains The B pai adysento tac isolated during the epidemic con- 
tained an antigenic component winch was present in one culture of B moi gam 

Edna Del\es 

Bacterial Precipiiin Revction wd nir Ramon Peocculvtion Eliza- 
BETU Lee Haven, J Immunol 19 393, 1930 

Flocculation in miNtuies of filtrate of C diphihcnac and antitoxin is not 
limited b} agglutination t 3 'pes (211) of the oiganisms w'hich ser\e for the pro- 
duction of toxin Precipitation in mixtures of toxic filtrate and agglutinating 
serum is restricted to agglutination t 3 pcs Removal of the nontoxic precipitin- 
ogens from the toxic filtrate after contact w'lfh a specific precipitating serum 

has little, if an\, effect on the Lf of the toxin, but prevents subsequent precipita- 
tion of the filtrate w'lth the homologous precipitating serum The propert 3 ' in the 
toxic filtrate essential for flocculation with antitoxin is destro 3 ’ed at a temperature 
of 60 C for one-half hour, whereas the proiierty essential for precipitation of 
agglutinating serum is not dcstro 3 ed at a temperature of 85 C for one hour 
Remoial of the bacterial antibod 3 from antitoxic serum b 3 adsorption of the 
serum with bacterial extracts docs not preient subsequent flocculation of the 

serum with the toxic filtrate, whereas the agglutinating serum treated in the same 

manner no longer precipitates wnth the toxic filtrate The Ramon reaction 
IS probably due to interaction betw'cen toxin and antitoxin and not betw'een bac- 
terial precipitinogen and precipitin Author’s Summary 

On thl Diylyzybiiiiy or Proilins Arthur F Coca, J Immunol 19 
405, 1930 

The dial 3 zabiht 3 of the excitants of atopic h 3 persensitneness in egg white 
reported b 3 W Jadassohn is confirmed With the aid of specific antiserums and 
chemical methods the diahzable excitants are shown to be natne proteins The 
proteins in the dia^sate arc antigens -Vuthor’s Summary 

The Trynseer or the Skin-Reacting Antibody in Human Serum to 
Guiney Pig Skin Susan Griffith Ramsdell, T Immunol 19 411, 1930 

A specific reaction in the skin of the guinea-pig ma}'- be obtained, with fair 

regularit 3 , when the test antigen can be used m a considerable concentration, on 

transfer of the serum of asthmatic subjects to the skin of the animal The serums 

of patients with haY-feier, urticaria and eczema only occasionalb transfer this 

reaction This failure is ascribed to a relativeh low antibod 3 '’ content in such 

serums and to the limitations of the technic used a > c 

Author s Suyimary 

The Effect of Normai Serum on Antipneuyiococcus Serum, Ty^pe 1 
O H Robertson, Riciiyrd H P Sia and M Agnes Cornwall, J 
Immunol 19 429, 1930 

M'^ith a Yuew^ to obtaining a clearer understanding of the eiiMronmental condi- 
tions under which pneumococcus immune serum exerts its optimum antibacterial 
action a stud\ was made of the influence of fresh normal serum on the 
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pneumococcidal-proinoting action of antipneuinococcus serum t 3 'pe 1 in normal 
rabbit serum-leukocide mixtures It was found that the substitution of inacti- 
vated normal adult rabbit serum for fresh serum largely deprived the immune 
serum of its power to eonfer pneumococcus-destroj'ing properties on the serum- 
leukoeyte mixtures In the absence of fresh serum, relatively high concentrations 
of immune serum had to be employed to produce a demonstrable krlling effect 
How'ever, if instead of adult rabbit serum inactivated serum of young rabbits 
was used, the pneumococcidal-promotmg action of the immune serum was com- 
pletelv abolished This could be restored b 3 ’- the addition of relatnely small 
quantities of fresh serum to the inactivated serum-leukoc 3 te mixture Further- 
more, theie w'as found to be a constant quantitative relationship between the 
effective dilution of immune serum and the amount of fresh serum necessary, 
the highei the dilution of immune serum the greater was the quantity of fresh 
serum required to make it effective It was shown that the interaction of pneu- 
mococcus antigen and antibodv m the normal serum depnv'ed it of actuating 
properties Observations were then made to determine whether or not a similar 
diminution occurs m the bod 3 during the course of pneumococcus infection Tests 
on the serum of experimentall 3 infected animals and from cases of lobar pneu- 
monia m man showed no notable impairment of its activating function 

Aotiiors’ Summarv 


Thr Comparative Vaiee oi Rolch and SMOoni Strains or B Typhosus 
IN Tvphoid Vaccines Frvncis B Grinnell, J Immunol 19 457, 1930 

The customary course of proph 3 laxis with a vaccine made from a rough strain 
of B typhosus “Rawlins” produces little or no increase m the bactericidal power 
of the blood A similar course of treatment with a vaccine made from a smooth, 
virulent strain of B typhosus causes a considerable increase in the bactericidal 
antibodies So far as the bactericidal test is an index of the resistance of the 
patient, typhoid vaccine in which rough strains of the organism are emplo 3 ed are 
valueless for prophylaxis ^''accmatlon with rough strains leads to the produc- 
tion of agglutinins for the virulent strains with no increase in the bactericidal 
power of the blood 'Agglutination is therefore not an adequate test of the resis- 
tance of the person Author’s Suvimvrv 


On the Heat Stvihtiiv or the Diphtheriv Toxin K Ando and H 
Nishimura, J Immunol 19 465, 1930 

The heat sensitiveness of the diphtheria toxin deiiends on its own pn under 
which it IS heated The more acidified the toxin, the more heat-stable it is 
Diphtheria toxin is practically destro 3 'ed by heating it to 80 or 90 C for thirty 
minutes, but not completely e/en bv boiling foi thirtv minutes When it was 
acidified to a pn of 2 prior to boiling, about Yioof) to %oo of its original toxicity 
remained after boiling for thirtv minutes Accordingly, the propertv of heat 
sensitiveness accepted nitherto as such must not be considered as a general char- 
acteristic of bacterial exotoxins « , c- 

Authors Summarv 


Concentration of Antipneuviococcic and An riMENixcococcic Serums 
Kenneth Goodner, J Immunol 19 473, 1930 

In the course of immunization of horses against the meningococcus and the 
pneumococcus there is generally an increase m the serum of euglobuhn of low 
solubihtv The antibodv of the immune serum is associated with this protein 
Certain of the solubility characters of this antibody euglobuhn are reported, and 
it is shown that m most instances it is unnecessary to concentrate this protein as 
a whole, for the greater part of the antibody is assoeiated with the least soluble 
fraction of this protein A method, based on these studies, is given for the routine 
eoncentration of antipneumococcic and antimeningococcic horse serums 

Author’s Summary 
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The QuA^TITATIVE Response or Intestine irom Sensitized Guinea-Pigs 
TO Homologous Protein and to Histamine A I Kendall and F 0 
Shumate, J Infect Dis 47 267, 1930 

A quantitative estimation of the degree of sensitization induced in guinea-pigs 
was reached by a determination of the minimal amount of homologous protein 
required to induce a maximal contracture in a series of strips of intestine taken 
from the sensitized animal In making these tests, it is essential to use tlie ileal 
section of the gut, the duodenal end is distinctly less reactive both to contact 
with the homologous protein and to histamine Authors' Summary 

The Anaph-v lactic Re\ction in Smooth Muscle A I Kendall, J Infect 
Dis 47 284, 1930 

A strip of isolated, surviving intestine from a highh scnsiti/cd gumea-pig 
may be thrown into a series of maximal contractures bj alternatel}’^ exposing the 
strips to diluted antigen and to fresh Trrodc solution The contraction induced 
by the former is “washed out” m the latter A time comes when the strip will 
no longer respond to eren high concentrations of the antigen Ihis is construed 
as evidence of a desensitization It will, however, still contract m characteristic 
manner m contact Mith a threshold stimulating dose of histamine Dcscnsitiza- 
tion, therefore, is regarded as a gradual exhaustion of a specific, “sessile” antibodv 
resident in the smooth muscle of the intestine of the gumea-pig The fact that 
after exhaustion of this h 3 qK)thctical specific antibodi, the smooth muscle will 
still shorten m response to a smooth muscle contractant, is regarded both as 
evidence of the quantitatne character of the reaction and as an indication that 
the antibod}" is actually w'lthm the smooth muscle tissue, from w’hich it cannot 
be removed readilj" by washing wuth phj'Siologic solutions, but m wdiich it inav 
be exhausted by contact wuth the specific antigen The bearing of these obser- 
vations on the “histamine” theorj^ of anaphylaxis is discussed 

Author’s Summary 


Experiments with Certain Reactive Factors or Ascaris Hamilton R 
Fishback, j Infect Dis 47 345, 1930 

Extracts of Ascam m different solvents were found to possess a strong but 
variable hemolytic action on human red blood cells suspended m saline solution 
Small doses of serum from }oung rabbits immunized against Ascatis substance 
completely inhibited hemoljsis by the Ascam extracts Uterine strips from sen- 
sitized guinea-pigs responded specificallj^ to the Ascaw; extracts After incuba- 
tion wuth immune serum, the acetone-insoluble, alcohol-soluble extracts caused no 
excitation of the uterine strip, w'hile the saline solution extract w'as still actne 
The exciting factor remaining in the latter extract w'as its protein content In 
an allergic human subject, the results of intradermal tests with Ascans extiacts 
w^ere jxisitive Here, also, the reactivit}”^ of the acetone-insoluble, alcohol-soluble 
extract w'as neutralized by immune serum, wdiile that of the saline solution extract 
was not diminished The immune content of tJie serum thus was specific against 
the toxin-producing hemolj'sis of red blood cells and against the oxitocic and 
skin reactive factors of the acetone-insoluble, alcohol-soluble Ascai u extract, but 
W'as ineffective against the saline solution extract \lthor’s Su'iimary 


The Neutralization or the Virus or PoLioAi\rLiTis b\ Human Serum 
H J Shaughnessy, P H Harmon and F B Gordon, J Prev Med 
4 463, 1930 

Human serums mixed, in various dilutions, w'lth the iirus of poliomyelitis 
were inoculated intracerebrallj into monkeis of the genus Macacin ihaus Serums 
from ten normal adults and sin normal city children neutralized the virus in final 
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dilutions as high as 1 30, in a large majority of the tests Serums from three 
of four rural children and four of five normal infants showed practicallj’’ no 
neutralizing power Serums from fourteen convalescents from poliomyelitis, even 
those recovered within two vears, showed less neutralizing power than the serums 
of normal adults and normal city children Serums from seven familial contacts 
of patients with poliomyelitis showed about the same neutralizing power as serums 
from normal adults It is possible that immunity against poliomyelitis develops 
in a way similar to immuniti against diphtheria Tested normal serums may 
prove as effective as comalescent serum m the treatment of poliomyelitis 

Authors’ Summar\ 

ISOHAEMAGGLUTININS IN PREGNANCY KATHLEEN EdGECOMBE, J Path & Bact 

33 963, 1930 

The bloods ol eighteen women hai'e been tested at various periods of preg- 
nancy from fifteen to forty weeks, and the bloods from their babies examined 
at birth The fetus had a definite influence on the titer of the mother’s blood 
as follows With a fetus of no group at birth, the mother’s blood showed little 
or no change during pregnancy , with a fetus of the same group, the mother’s 
blood showed an increase of titer (cells -p 16 per cent, serum -p 86 per cent) , 
with a fetus of a different group, the mother’s blood showed a much greater rise 
in titer (cells -p 83 per cent, serum -p 330 per cent) Three bloods were tested 
from five to nine months after pregnancy One that had shown no increase 
during pregnancy showed little alteration, and tivo in which there had been an 
increase during pregnancy showed a fall practically to the original level 

Author’s Summary 


Anaphylactic Responses or the Guinea-Pig’s Skin C E Kellett, J 
Path & Bact 33 981, 1930 

The response of the guinea-pig’s skin to simple forms of trauma, to histamine 

and to trauma occasioned by local antibody-antigen reaetion differs from that of 

man m that the arteriolar flare is rudimentarv and barely detectable The local 

response of the guinea-pig’s skin to local reaction of antigen and antibodv has 

been described under three main types which grade one into the othei, and Yvhich 

seem to be, in the main, dependent on the local concentration of antibody A 

generalized response of the skin occurs if the antigen is suitably introduced into 

a passively or actively sensitized guinea-pig A similar response on or about the 

sixth day mai follow on a single massiY'e dose of antigen After a dose of horse 

serum, guinea-pigs yviH die of acute anaphylactic shock on the introduction of 

anti-horse rabbit serum if an incubation period of at least three fourths of an 

hour IS allowed „ i o 

\uihors Summary 


IXTRADERMAL TeSTS WITH EXTRACT OF LePROUS SkIN S Ly’-LE CuMMIXS 
and J J DU Prl le Roux, Tubercle 11 299, 1930 

Lepers and nonlepers were tested with Y'arious dilutions of an extract in 
physiologic solution of sodium chloride of a piece of leprous skin rich in Han- 
sen’s bacillus, the extract being sterilized by autocla\ing for an hour There 
was a lower response of the nonleprous groups to the extract as cQmpared with 
that of lepers, and this is considered evidence against the probability of a latent 
factor of leprosY plajing any considerable part m the high reactivity of “healthc” 
natives tested in South Africa A tuberculous group gave no sign of being more 

reactiYc than a nontuberculous group of nonlepers tt t ^ 

H J CORPLR 

Serologic Relations of Yeystlike Fungi C E Lim and T J Kurotch- 
KiN, Nat kl J , China 16 338, 1930 

In studying the seiologic relations of j’-easthke fungi the use of Yvater-soluble 
substances in the fungi as antigens has been found to gne good results 
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Healing of Necrotic Lesions Produced by BCG Vaccine J Zealand, 
Ann de I’lnst Pasteur 45 157, 1930 

Necrotic lesions produced bi' BCG vaccine m lieavj' doses in animals have 
been noted by several authors With such heavy masses, killed organisms will, 
of course, produce identical tubercles, with necrosis A series of twent 3 "-three 
rabbits was observed following injection of B C G directly into the kidne}', for 
periods to twenty-six months There appeared, first, necrosis around the wound, 
enclosing great masses of BCG, surrounded by polymorphonuclears, some phago- 
cj'tic In two weeks, a gieat necrotic area was surrounded by tjpical tuberculous 
tissue, well Aascularized In the second month, calcified areas appeared in the 
necrotic mass, and the surrounding tissue lost its specific appearance After a 
j^ear, various stages of healing obtained The organisms were rare, the lesions, 
small Finallv, healing appeared virtuall}' complete, with minor scar tissue The 
benignitj of the \accme, even under these extreme conditions, seems assured 

M S Af VRSIIAI I 


Dipiithiriv Immunization with Anatoxin G Ramon, Ann de ITnst Pas- 
teur 45 291, 1930 


In an article revnewing the historv of his diphtheria anatoxin since its first 
use m 1923, Ramon affirms that this product has been adequatch demonstrated 
to be innocuous (at the time of writing over 7,000 liters had been distributed 
under Ins supervision) Its v'alue parallels a function of the flocculating propertv 
v\ith antitoxin It will, properlj used, immunize 94 to 98 jier cent of those 
treated, as demonstrated hi the Schick test Immunized persons are demon- 


strably immune for over four vears and probably much longer or for life It 
ma\ be injected with a sterile protein (as tjphoid vaccine) to confer a superior 
immunitv of long duration Immumtv is rapidlv developed The proper doses 
are 0 5 cc, 1 cc and 1 5 cc , given subcutancoush at intervals of tliree weeks and 


of fifteen davs, re«pcctnelv 


Af S AI VRSH \LI 


Ihl Antitoxin Conti nt in Si rum Foil owing Immunization with Dipii- 
theriv Anatoxin G Ramon and Rom rt Debru, Ann de 1 Inst Pastern 
45 326, 1930 


A negative reaction to the Schick test, indicating at least 0 033 Ehrlich unit 
of diphtheria antitoxin per cubic centimeter of serum, is insufficient to determine 
the antitoxin following immunization with anatoxin Of one scries of 105 chil- 
dren, the authoi s found 40 9 per cent show mg ov er one unit per cubic centimeter, 
49 2 per cent over 01 unit, 5 7 per cent over 0 033 unit and 3 8 per cent less than 
0 033 unit Eithci two or three injections seemed to varj these results relativelv 
little Figures indicate more antitoxin m older immunized children than m infants, 
but the evidence is based on few cases Perhaps the most interesting group 
considered is a series part of wdnch was immunized in 1925 part in 1926, part 
in 1927 and part in 1928 The antitoxin content v'aried from over 1 unit per cubic 
centimeter (44 per cent of the four year group") down The percentages are not 
statistically =ignificant, but a good immunitv seems assured in most cases, and one 


of great stabilitv for some vears, at least 


M S AIarsh VI L 


Thl Constiiution oi Toxin and Antitoxin and Their AIodi or Union 
S Schmidt, Ann de ITnst Pasteur 45 337, 1930 


The theories of physical or chemical union of toxin and antitoxin are discussed 
at length, following the school of Arrhenius and A'ladsen, particularlv relative to 
the Ramon flocculation reaction Essentiallj a review of some of the work during 
recent vears, matters of rapiditj, stability, rev'ersibilitv , and av'iditv in flocculation 


are considered relative to their theoretical interpretation 
sented, and no conclusions are drawn 


No new work is pre- 
AI S AIarsh ALL 
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Attempts to Influence Spontaneous Tuberculosis in Rhesus Macacus 
BY Peroral Administration of B C G A Nohlen, Beitr z Klin d 
Tuberk 74 532, 1930 

Seven monkeys each received perorally 5 mg of virulent human tubercle 
bacilli twice at an interval of forty-eight hours In all the animals progressive 
tuberculosis developed, which in sin of them produced definitely open foci Seven 
other animals each received perorally, three times, 0 05 Gm of Calmette-Guerm 
bacilli Thirty-three days later these animals were brought m contact with seven 
normal controls and with the seven infected animals In five of these experiment' 
the vaccinated animals showed no protective action of BCG, with the exception 
of a slight increase in their survival time In one experiment both the normal 
control and the vaccinated animal remained healthy, in one experiment tubercu- 
losis developed m the control, while the vaccinated animal remained health} The 
vaccination with BCG produced no untoward results Ptvtvti n 


Tuberculous Reinflciion and Its Rllation ro Allerc\ and Immumt\ 
E A ScHNiFDER, Beitr z Khii d Tuberk 74 583, 1930 


The bearers of healed tuberculous foci remain allergic for a certain period 
following the healing 


Formation of Agclitinin on iNTRAcurAxrous Injection or Paratiphoid 
B J SzEP, Ztschr f Immunitatsforsch u exper Therap 68 274, 1930 

The mtracutaneous injection of emulsion of B patatyphotns B causes in rab- 
bits much greater production of agglutinin than the subcutaneous injection of 
the same amount of the emulsion 


Titers of Iso-Aggi utinins in Tuberculosis H Zantop, Ztschr f 
Immunitatsforsch u exper Therap 68 277, 1930 

On careful comparison of available results there apjiears to be no noteworthy 
change in the titers of the iso-agglutinins in tuberculous patients 


Immunitv Against PilOgenic Organisms Alfred Petierson, Ztschi f 
Immunitatsforsch u exper Therap 68 304, 1930 

The antibacterial agency providing resistance against pyogenic infections with 
Staphylococcus and Bacillus pyogenes is not the bactericidal substances of the 
fluids of the body, but the polymorphonuclear leukocytes 

Amines as Aniicens Z Ji rmoljewa and I Bujanouskaja, Ztschr f 
Immunitatsforsch u exper Therap 68 342, 1930 

A series of amines (tnmethvlamme, hephj famine, heptodezylamme) gave pre- 
cipitation and fixation \vith homologous antiserums 


The Origin or Compiement E Friedberger and J Gurmitz, Ztschr f 
Immunitatsforsch u exper 1 herap 68 351, 1930 

In the course of a study of the immune properties of normal serum it was 
found, that complement is present m the seium of nenlj born guinea-pigs to about 
the same extent as m the mother The complement makes its appearance m the 
serum m the very last stages of fetal life 
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Effect or B CG Vaccixatiov or New-Bokn Guinea-Pigs by Mouth A I 
Togunowa and M M Larionowa, Ztschr f Tuberk 57 312, 1930 


Within the first few dais after birth guinea-pigs received fioni 3 75 to IS mg 
of Calmette-Guerin bacilli by mouth They developed normally After from 
one to two months about half of the animals had a temporary weak tuberculin 
allerg}’’ Calmette-Guerin bacilli were demonstrable in the cervical and mesenteric 
bmph nodes and m the liver, and they were resorbed within the first few days 
after the administration None of the animals showed lesions of progressue 
tuberculosis The vaccinated animals had no dcfinitelv demonstrable immunity 
to a definitely vnrulent reinfection Pin\er 


Reaction in Experimi \t\e Tuberculous Reinfection E A Sciinieder, 
Ztschr f Tuberk 58 33, 1930 


Rabbits were infected in the cornea with Calmette-Gueiin bacilli and reinfected 
with minimal amounts of virulent bovine bacilli from 280 to 290 da}s after the 
first infection The reinfected tissue was expelled m toto, leaving a round clean 
cavity in the cornea The author believes that this phenomenon is csscntiallv 
the same as that which leads to the formation of the round earl} cavities follow- 
ing an early infiltration 


The Eosinopiiii Leurocvtes in Immum/miox or HoKsrs with Diphtheria 
Toxin I Freuchen, Acta path ct microbiol Scandinav (supp 3), p 123, 
1930 

Ihe number ot eosinophil leukoc}tcs falls ofif as diphtheria toxin is injected 
and as the antitoxin in the blood increases in amount As the antitoxin decreases, 
the number of eosinophils increases The variations in the number of eosinophils 
are greater than the variations m the numbers of all the leukocvtes and go in a 
contrary direction The course of the eosinophils is similar to that m the majorit} 
ot intectious diseases 


Tumors 

Effect oi D\es on the Viri s or Chicken Iumor No 1 Margaret Reed 
Lewis, Am J Hyg 12 288, 1930 

The causative agent of the chicken tumor no 1 mav’ be inactivated in the 
tumor extract b} a number of the common biologic dv’es Some of these dves 
brought about an unfavorable In drogen-ion concentration in the solution con- 
taining the virus Of those that did not produce an unfavorable h}drogen-ion 
concentration, toluidin blue, eosin, crvthrosin, phenol indophenol, and dichloro- 
phenol indophenol exhibited great mactiv’ating power on the virus Toluidin 
blue inactivated the virus of the chicken sarcoma in solutions containing about 
one part of dve to 10,000 parts of a highl} vurulcnt tumor extract 

AuniOR’S SUMMARV 


Carcinoviv oi the Pevivle Guxirvu Trvct ix Chiidhood A H Morse, 
Am J Obst & Gvnec 19 520, 1930 

The literature contains a single record each of carcinoma of the vmlva and 
carcinoma of the v’agina, and eight records of a growth involving the uterus, in 
early childhood A case is reported of a child, 10 vears of age, who for two 
v’ears had had a vaginal discharge lollowed b} bleeding Necrotic bits of tissue 
passed during an examination proved to come from an inoperable adenocarcinoma 
of the cervix- \JKobvk 
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Hemangioma of the Pelvic Connective Tissle Robert T Fr'ank, Am 
J Obst & Gynec 20 81, 1930 

In an unmarried woman, 35 years old, a pehic mass that reached tlie level 
of the navel on the right side and appeared to be continuous with the uterus was 
removed w'lth great difficulty It was vascular, cystic and edematous, and had 
mam adhesions The tissue w'as a simple hemangioma the septums of which 
consisted of loose, edematous, fibrillar connective tissue The origin of the 
structure, w'hich showed no intimate relationship with either uterus, adnexa, intes- 
tines or bladder, was apparent!} from the pelvic connective tissue Six j^ears 
previously a similar tumor had been remoA'ed from the left broad ligament Tw^o 
years after the second removal there was a third recurrence, which seemed to be 
arrested by radium The author failed to find in the literature any report of a 


similar hemangioma of the pelvic connective tissue 


A J Kobak 


Chorioepithelioma, with Special Reference to Disappearance of the 
Primary Uterine Tumor Emil Novak and A K Koff, Am J Obst 
& Gynec 20 153, 1930 

The authors classify trophoblastic tumors as benign or malignant choriomas, 
the former include the benign hydatidiform mole, and the latter take up Ew'ing’s 
group of chono-epithehoinas A report is made of a white woman, 35 years old, 
m whom, following a curettage for “retained tissue following abortion,” metas- 
tatic growths developed in the lungs and brain, wdnch proved to be chorio- 
epithelioma, while the uterus faded to show any primary tumor Further study 
of the slide with the original curettings show'ed s>ncytium and Langhan’s cells 
with definite malignant characteristics, such as mitosis and hyperchromatosis 
Other cases of this type recorded in the literature are cited, and the explanations 
offered for the disappearance of the uterine tumor aie reviewed 

A J Kobak 

Tubercuiosis and Cancer W C Helper, Am Rev Tuberc 22 271, 1930 

The doctrine of an antagonism between active tuberculosis and cancer is sup- 
ported by numerous and reliable experimental and statistical data, and has bv 
far more evidence in its favor than any other conception of this mattei No 
definite conclusions can be drawn from the material available concerning the 
causative mechanism of this phenomenon, because reliable and extensive investi- 
gations into the effect of primary constitutional, secondary reactive and secondary 
mechanical factors of tuberculosis on the malignant growth do not exist A direct 
toxic effect of tubercle bacill on the cancer cells appears to be improbable 

H J CORPER 

Multiple Gliomas of the Brain Kiaosiii Hosoi, Arch Neurol & Psychiat 
2i 311, 1930 

In Hosoi’s patient, a man aged 44, two days following an automobile accident 
trouble with speech developed (he could not pronounce words well) which grew 
steadily worse He also vomited repeatedly, became incontinent and unsteady on 
his feet, and a right-sided hemiplegia developed A few months before the acci- 
dent, the patient had queer feelings and fears that he might lose his mind, but 
otherwise he was never sick Neurologic examination revealed paralysis of the 
lower branch of the right facial nerve, h 3 ''po-activ e tendon reflex, fair v'oluntary 
movements in the extremities, a Kernig and a bilateral Babinski sign The ankle 
jerks were absent The pupils reacted normally, and the fundi showed congested 
retinal veins As a glioma was suspected, a subtemporal decompression was 
done An inoperable subcortical tumor w'as located in the left motor area 
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Errccx or B C G VACCI^ATIO^ or New-Born GuI^rA-PlGS b\ Mooth A I 
Togoaowa and M jM Larionowa, Ztschr f Tuberk 57 312, 1930 

Within the first few da\s after birth guinea-pigs recened from 3 75 to 15 mg 
of Calmette-Guerm bacilli by mouth They developed normallj After from 
one to tvo months about half of the animals had a temporary weak tuberculin 
allergy Calmette-Guerin bacilli were demonstrable in the ccrMcal and mesenteric 
l>mph nodes and in the Iner, and they were resorbcd within the first few days 
after the administration None of the animals showed lesions of progrcssne 
tuberculosis The \accmated animals had no definitely demonstrable immunity 
to a defimtelj virulent reinfection Ma\ Pinner 


Reaction in E\plrimint\e IcinRCULObS Reinelction E A Sciinieder, 
Ztschr f Tuberk 58 33, 1930 


Rabbits vere infected m the cornea with Calmette-Guerin bacilli and leinfected 
with minimal amounts of Mrulent borinc bacilli from 280 to 290 dajs after the 
first infection The reinfected tissue was cNpelled in toto, leaving a round clean 
cavit)' in the cornea The author believes that this phenomenon is essentially 
the same as that which leads to the formation of the round carlv cavities follow- 
ing an early infiltration 


The Eosinopiiii Leekocyils in Immemzvtion or Horses wnii Diphtheria 
Toxin I Freechen, Acta path ct microbiol Scandinav (supp 3), p 123, 
1930 

The number ot eosinophil leukoc 3 'les falls oft as diphtheria toxin is injected 
and as the antitoxin in the blood increases in amount As the antitoxin decreases, 
the number of eosinophils increases The variations in the number of eosinophils 
are greater than the variations in the numbers of all the leukocytes and go in a 
contrary direction The course of the eosinophils is similar to that in the majoritj'- 
of infectious diseases 


Tumors 

Eefect or Dyes ox the Viri,s of Chicken Tumor No 1 AlARGAKEr Reed 
Lev\ is. Am J Hyg 12 288, 1930 

The causative agent of the chicken tumoi no 1 mav' be mactiv'ated in the 
tumor extract bj a number of the common biologic dves Some of these djes 
brought about an unfavorable hv'drogen-ion concentration in the solution con- 
taining the virus Of those that did not produce an unfavorable hvdrogen-ion 
concentration, toluidin blue, eosin, crjlhrosm, pbenol indophenol, and dichloro- 
phenol indophenol exhibited great inactiv'ating power on the virus Toluidm 
blue inactivated the vnrus of the chicken sarcoma in solutions containing about 
one part of dje to 10,000 parts of a highly virulent tumor extract 

Author’s Summyry 


Cyrcixomv or the Female Genitvl Iryct ix Chiidiiood A H Morse 
Am J Obst & Gvnec 19 520, 1930 

The literature contains a single record each of carcinoma of the vulva and 
carcinoma of the vagina, and eight records of a growth imolvnng the uterus, in 
earlj childhood A case is reported of a child, 10 j'ears of age, who for two 
3 ears had had a vaginal discharge followed by bleeding Necrotic bits of tissue 
passed during an examination proved to come from an inoperable adenocarcinoma 
of the cervix . _ 

A. J Kobyk 
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Hemangioma or the Pelvic CoNNEcrivE Tisslf Robert T Frank, Am 
J Obst & Gynec 20 81, 1930 

In an unmarned woman, 35 years old, a pelvic mass that reached tlie level 
of the navel on the right side and appeared to be continuous with the uterus Mas 
removed vuth great difficultv It was vascular, cjstic and edematous, and had 
manv adhesions The tissue was a simple hemangioma the septums of which 
consisted of loose, edematous, fibrillar connective tissue The origin of the 
structure, w'hich show'ed no intimate relationship wuth either uterus, adnexa, intes- 
tines or bladder, was apparently from the pelvic connective tissue Six jears 
previously a similar tumor had been removed from the left broad ligament Two 
years after the second removal there was a third recurrence, which seemed to be 
arrested by radium The author failed to find m the literature any report of a 
similar hemangioma of the pelvic connective tissue ^ j 


Chorioepithelioma, with Special RnrERExcr to Disappearance or the 
Primary Uterine Tumor Emil Novak and A K Koef, Am J Obst 
& Gynec 20 153, 1930 

The authors classify trophoblastic tumors as benign oi malignant choriomas, 
the former include the benign hydatidiform mole, and the latter take up Ewing’s 
group of chono-epithehomas A report is made of a white woman, 35 years old, 
in whom, following a curettage for “retained tissue following abortion,” metas- 
tatic growths developed in the lungs and brain, which proved to be chorio- 
epithehoma, while the uterus failed to show any primary tumoi Further study 
of the slide with the original curettings showed syncytium and Langhan’s cells 
with definite malignant characteristics, such as mitosis and hyperchromatosis 
Other cases of this type recorded in the literature are cited, and the explanations 
offered for the disappearance of the uterine tumor are reviewed 

A J Kob<vk 

Tubercui osis AND Cancer W C Helper, Am Rev Tuberc 22 271, 1930 

The doctrine of an antagonism between active tuberculosis and cancer is sup- 
ported by numerous and reliable experimental and statistical data, and has bv 
far more evidence in its favor than any other conception of this matter No 
definite conclusions can be drawn from the material available concerning the 
causative mechanism of this phenomenon, because reliable and extensive im^esti- 
gations into the effect of primary constitutional, secondary reactive and secondary 
mechanical factors of tuberculosis on the malignant growth do not exist A direct 
toxic effect of tubercle bacill on the cancer cells appears to be improbable 

H J CORPER 

Multiple Gliomvs or the Brain Kivosiii Hosoi, Arch Neurol & Psvchiat 
24 311, 1930 

In Hosoi’s patient, a man aged 44, two days following an automobile accident 
trouble with speech developed (he could not pronounce words well) which grew 
steadily worse He also vomited repeatedly, became incontinent and unsteady on 
his feet, and a right-sided hemiplegia developed A few months before the acci- 
dent, the patient had queer feelings and fears that he might lose his mind, but 
otherwise he was never sick Neurologic examination revealed paralysis of the 
lower branch of the right facia' nerve, hypo-active tendon reflex, fair voluntary 
movements in the extremities, a Kernig and a bilateral Babinski sign The ankle 
lerks were absent The pupils reacted normalb, and the fundi showed congested 
retinal veins As a glioma was suspected, a subtemporal decompression was 
done An inoperable subcortical tumor was located in the left motor area 
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Necropsy, which was performed one-half hour after death revealed one hemor- 
rhagic glioma under the rostrum of the corpus callosum involving the right more 
than the left hemisphere, a similar tumor over the left motor area extending into 
the corona radiata and a third, smaller tumor in the left putamen Microscopi- 
cally the gliomas were generall> of the astrocytic variety, but m some places 
showed a more dnersified structuie Hosoi considers the three tumors of inde- 
pendent, multicentric, not metastatic origin q g Hassin 


Ganglioglioma Cvril B CoijRViLim, Arch Neurol & Psychiat 24 439, 1930 

Ganghoghoma is a tumor made up of ganglion and glia elements In these 
tumors the cells are fairly advanced in their differentiation, the adult forms being 
rather conspicuous After reviewing eighteen cases from the literature, Courville 
describes tw'O cases of his own In one, the tumor was in a girl, aged 15, and 
arose from the tuber cmereum At the age of 4 the child became idiotic, blind, 
hydrocephalic, and completely paral 3 'zed on both sides After a cj^st in the left 
parietal lobe w'as evacuated, the patient recovered “almost completely,” but within 
a 3 ear the condition became w'orse again Another operation, wuth the removal 
of the cyst, improved the child’s mental condition, but blindness developed m the 
right e 3 e and the right side of the bod 3 ' became paralyzed At the age of 15, 
after an injur 3 , convulsions develoi>ed follow'ed b 3 death Necropsy revealed a 
suprasellar tumor, 3 5 cm long and about 1 5 cm m diameter, and a cvst m the 
left hemisphere, 9 by 6 b 3 " 7 cm , which contained in its anteromedian aspect a 
small tumor which w'as continuous with the previous tumor mass Both lateral 
\ entncles were dilated , the sti uctures of the basal ganglions w'ere distorted, and 
in some instances w'as unrecognizable Specific staining methods (Cajal, Schultze- 
Stohr) showed neuroblasts without or wuth processes, -well developed ganglion 
cells usually in a state of degeneration and nerve fibers which w'ere all unmyeli- 
nated and often varicose In addition there were spongioblasts, unipolar, bipolar 
and full 3 developed and astroc 3 tes (in the wall of the cyst onlv) A reticular 
network of gha fibers could be demonstrated with the methods of Mallory and 
Alzheimer Blood vessels w'ere numerous , the 3 were infiltrated with l 3 TOphocytic 
elements and represented the connective tissue of the tumor masses Fat was 
present m the form of minute granules The mam components of the tumor were 
ganglion and glial cells— a ganghoghoma of the tuber cmereum — “the fifth case 
to be reported in this location 

In the second case, with no historv, a tumor from 1 to 2 mm m diameter was 
found 111 the tuber cmereum beliind and to the left of the infundibulum It 
was cellular ganglion and gha cells and probably neuroblasts were embedded m 
a loose stroma, gha fibers were numerous and with the rich capillary network 
formed the larger part of the intercellular substance 

Of the numerous names given such tumors (ganglionic neuroma, neuro- 
ganghoma, neuroghoma, ganglioneuroma, gangliogha-neuroma and ganglionic 
glioma) Courville prefers the term ganghoghoma because the tumors contain both 
ganglion cells and neuroglia In the tuber cmereum this type of tumor most 
likelv arises m the indifferent cells of the basal plate of the diencephalon 

G B Hassin 


SvSTLMIC IXFI GENCES IN IviVIGMTV AND CaNCER ArIIIUR EaSTWOOD J Hyg 

30 267, 1930 

The idea that there are systemic influences concerned with the genesis of cancer 
has assumed many forms and is often expressed ambiguously Does it mean that 
normal cells have a “natural tendency” to malignant growth and actually become 
malignant if freed from S 3 stemic control? I do not accept this “natural tendency” 
unrestrained growth does not suffice to explain the origin of cancer What is 
meant by “sv steinic control” ? Mv v lew is that such control regulates normal cells. 
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and that cancer cells aic independent of it, I do not agree that there is a special 
kind of antiinahgnant sjstennc control that maj' destroy the fully fledged cancel 
cell What is the nature of “susceptibilitv” to the change into the cancerous 
condition’ I regard it as essentially a cellular property, not as a humoral or 
systemic influence though I admit that irritant material that gams access to the 
circulation may increase the susceptibilitj ot particular cells What is meant by 
“resistance” (either local or systemic) to cancer’ Owing to the recuperative 
powers of the animal body, local disturbances of metabolism are often corrected, 
and there is a return to the normal condition, some of these disturbances, if left 
uncorrected, might lead to cancer, and the fact that they are corrected mav, if 
one likes, be called resistance to the genesis of cancer It is also knowm that true 
cancerous foci or metastases may remain quiescent for a considerable time, but 
I do not agree that such quiescence has been showm to be attributable to a specific 
kind of antiinahgnant “resistance” (either local or systemic) 

While there is no satisfactory evidence, either direct or indirect, of a sjstemic 
influence that causes cancer, systemic influences are so complex and obscure that 
this possibiht} cannot be definitely excluded But there does not seem to be any 
cogent reason for dissenting from the view that the production of the malignant 
variant is due to its local enviionnient Author’s Summart 

Extract or Adrex Cortex and Caxci r S Itami and E McDonai d, 

Science 72 460, 1930 

Spontaneous carcinoma of the breast m the mouse w'as treated by the extract 
of adrenal cortex of Swingle and Pfiffnet, w'lthout anv curative or restraining 
effect on the tunioi No therapeutic value in the treatment for such cancers in 
animals w'as shown m tlie cortical hormone, although the efficacy of this prepara- 
tion in substituting for the adrenal cortex hormone in adrenalectomized animals has 
been thoroughl}" proved The use of such extract of adrenal cortex in human 
patients is therefore not to be recommended as a treatment for cancer, but this 
in no w^ay detracts from the value of this extract of adrenal cortex of Sw'ingle and 
Pfiffner in conditions other than cancer, as it has been proved to be effective as a 
substitute for the cortical hoimone -\uthors’ Coxceusioxs 

Tumors of the Parotid Glaxd E B Benedict and J V Meigs Surg 
Gjnec Obst 51 626, 1930 

Study of eightj cases of tumors of the parotid gland show'ed that a mixed tumor 
grow'S slowl> but occasionally increases in size rapidly because of superimposed 
sarcomatous or carcinoma tons changes and commonly recurs after excision Carci- 
noma was diagnosed m thirty of the patients, in whom metastases were present 
in the lungs, bones and skin In nine sarcoma w'as diagnosed In seven the gland 
was secondarily im aded by carcinoma, melanotic sarcoma and malignant h mphoma 
Nothing new' is added to the classification of Ewung 

Richard A Lifvexdahl 

Primary Carcixoma or the Faeiopia.n Tubes W W Hoi i and, Surg 
Gynec Obst 51 683, 1930 

Primary carcinoma of the fallopian tubes was found in 9 of 10,000 cases of 
completely removed tubes, in 70 cases the tubes were secondarily involved 
from carcinoma of the uterus or ovary In 1 case bilateral carcinoma was 
associated with tuberculosis From the examination of these tubes it appears that 
inflammator}' changes do not deserve the etiologic significance m carcinoma 
attributed to them by man 3 ' writers 

Richard A Lifvendahl 
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The Use of Heparix Plasma for the Gr-^eting of Spomanloos Mam- 
MALi'W Tumours into Homoiogous Animals M J A dls Ligneris, 
Bnt J Exper Path 11 249, 1930 

In a case of melanoma m an Angora goat, grafting which had previously failed 
was successful w'hen hepann-treated goat plasma w'as used as a nutritive and 
protective medium surrounding the transplanted particles of tumor 

Author’s Summary 

Venous Invasion in Metastatic Tumors in the Livlr Rupert A Wiilis 
J Path & Pact 33 849, 1930 

From a series of 120 consecutive autopsies m cases of malignant disease, 12 
are selected to exemplify the importance of malignant penetration of the afferent 
and efferent veins of the liver in the metastatic spread of tumors to and from 
that viscus Invasion of the larger tributary portal vessels or of the portal \e!n 
Itself by neoplasms, primary or secondary, in the portal drainage area is a potent 
factor III producing wndespread multiple hepatic metastases b}" portal embolism 
Established hepatic grow'ths wdiether primary or metastatic, and of the latter 
whether sown in the liver by the portal or arterial blood, frequently penetrate 
adjacent branches of the portal system and produce corresponding regional broods 
of further metastases m the liver These factors alone or combined are responsible 
for the familiar bulky liver thicklv studded with secondary grow'ths Invasion of 
the efferent veins of the liver by intrahepatic growths is an important factor in 
further metastatic dissemination to the lungs Penetration of the inferior vena 
cava Itself may occur Author’s Summarv 

Sacral Chordoma wini Widespread Metnsiasfs Rupert A Willis, J 
Path & Pact 33 1035, 1930 

An unusual malignant sacral chordoma is recorded w'hich presented the follow- 
ing features the primary tumor w'as one of the largest, if not actualy the largest, 
so far described, prolific remote metastases, probably due to tumor invasion of 
the iliac veins, w'ere present in the lungs, the heart, the liver, the spleen, the kidne 3 'S, 
the thiroid gland and the skin, the patient also presented numerous exostoses of 
many bones , the possibility that these and the chordal tumor maj both be expres- 
sions of a constitutional tendencj to skeletal anomalies is discussed 

Author’s Summari 

A Pui MONARv Neoplasm Siaiulating Tuberculosis in Adoiescence D P 
Sutherland and J R Beal Tubercle 11 529, 1930 

An interesting case of primari carcinoma of the lung in a patient 17 years 
of age IS reported — an extremelj' rare condition The atypical symptoms to which 
the grow'th gave rise, and more especially an obstruction of the common bile duct 
due to a pancreatic stoppage, are regarded as unusual in carcinoma of the lung 
The historj, clinical examination and roentgen appearances pointed to pulmonary 
tuberculosis Only when signs of pressure, such as obstruction to the biliary 
passages, began to appear did the diagnosis of neoplasm of the lung suggest itelf 

H J CORPER 

The Microscopic Structure of Gia.nt Cell Epui is I Wailgren, Arb 
a d path Inst zu Helsingfors 6 21, 1930 

Extensive studies are reported on the various elements comprising a giant cell 
epulis The small cells W'hich make up the bulk of this tumor are connected w'lth 
one another bj' cell processes, and apparently are the predecessors of giant cells, 
although the origin of these giant cells from the endothelium of blood vessels is 
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admitted Subcutaneous bone transplants in guinea-pigs were used to corroborate 
obseriations on numerous tumors The results of the studies seem to justify the 
assumption that epulis is not granulation tissue, but a presarcomatous mass 
Cell measurements, especially on nuclei and nucleoli, form the basis for the 
majority of the opinions expressed Rukstinat 

lnE Celt Structure oi Epitheliae Tumors or the Mammart Glaxd 
A Klossxer, Arb a d path Inst zu Helsingfors 6 81, 1930 

In order to eliminate any possible confusion, the breast was studied in larious 
phases of menstruation, no characteristic alterations in the cells were obseived 
It was found that m benign tumors, such as adenomas and fibro-adenoinas, the cell 
structure remained normal, but in carcinoma the cells were definitely altered The 
alterations were especially evident in the nuclei and the centrosoines Also, in 
cancer cells, three or four centrioles occuried instead of the normal tw'O 

George Rukstia vt 

Sativarv Stoae with Formation or Carcinoma \r the Base or the 
Tongue R Ba\er, Centralbl f allg Path u path Anat 49 102, 1930 

Embedded in a squamous cell carcinoma of the right side of the tongue, a 
salivary calculus, the size of a hazel nut, w'as found There w'ere metastases of 
the carcinoma to the regional lymph glands When found m the midline, such 
stones usually arise m remnants of the thvroglossal duct Bayer thinks the lateral 
position of the stone m his patient indicates an origin m one of the small saluarA 

George Rurstixvt 

Maeignant Meianotic Tumors or the Naie Bed on a Trauaintic Basis 
W ScHOPPER, Centralbl f allg Path u path Anat 49 195, 1930 

Malignant melanotic tumor of the thumb nail bed after trauma m two men is 
reported In each instance the tumor developed about a year after the trauma, 
and was situated m tissue wdiich was the site of chronic inflammation In one 
instance the tumor metastasized to the axillary lymph glands Evidence of 
preceding pigmented nevi, the usual souice of such tumors, was lacking 

George Rukstin at 

Adenoaia or THE Paratuaroid AI Z aji weoschin, Frankfurt Ztsclir { Path 
40 132, 1930 

After a short review of the literatuie, the authoi describes a tumor of the right 
parathvroid gland in a man 57 years old The tumor was well separated from the 
thyroid gland It measured 13 by 3 by 4 3 cm , and was of firm consistency' 
One portion showed a small cyst filled with clear liquid Histologically, the 
tumor consisted of epithelial cells showing a nethke arrangement similar to that 
m the normal parathvroid gland The cells v'aried m shape and size In some 
portions, small lobules consisting of similar cells w'ere recognizable In othei 
portions, small bands of connective tissue surrounded bv groups of cells in palisade- 
like arrangement could be demonstrated by the van Gieson stain Some of the 
cells shoAved their membranes very indistinctly, giving the impiession of syncytial 
masses Neither colloid nor follicles nor oxvphil cells were demonstrable The 
author is of the opinion that the tumor was an actual new growth, rather than 

evidence of hyperplasia of the parathyroid gland „ „ 

O Saphir 

AIuetipee Leioaivoma Sarcomatodes or the Sioaiach A. Axroxow Frank- 
furt Ztschr f Path 40 173, 1930 

In a 21 year old woman who complained of gastric distress, multiple tumoi 
nodules were found in the stomach during operation The stomach, a few enlarged 
lymph nodes of the omentum and the gastrocolic ligament were resected The 
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tumor nodules -were found throughout the different la 3 'ers of the stomacli Neithei 
the serous surface nor the mucosa m the region of the nodules showed interruption 
of their continuity Some of the nodules showed a few" c}"sts, the walls of wdnch 
were formed by broken-dow'n tumor tissue Histologically, the tumoi consisted 
of immature muscle elements Many cells w"ere markedlj' vacuolated, their nuclei 
pushed over tow'ard the peripheries of the cells Some portions show^ed cells w’lth 
oral or round nuclei and a hardlj recognizable cytoplasm Other sections contained 
mail}'' oval cells arranged in groups Some of these groups w'ere separated from 
one another by masses of erythrocytes located close to blood vessels In other 
portions, oblong and spindle-shaped cells were present, manj ot which show'ed 
rounded edges These cells W"ere arranged in bundles extending in various direc- 
tions An invasion by many tumor cells into surrounding structures w'as noted 
Mail} vascular slits w'ere found The Ij'mph nodes showed an invasion b\" similar 
tumor cells By the use of the Foot and Menard stain for reticulum, main reticu- 
lum fibers were demonstrated throughout the tumor The author believes that 
the occurrence of multiple tumor nodules throughout the stomach in this case 
tends to support Conheim s and Fischer- Wasel's theoiies as to the origin of tumors 

O Saphir 

Precorsorv C^A^GEs TO Cancer in the Esoph^ges H Sch\er, Ztschr f 
Krebsforsch 31 217 1930 

Sj"stematic studies w'ere made of the esophagus of 237 persons over 40 jears 
of age Leukoplakia w'as found with some frequency m 67 per cent of the cases 
and does not appear to play the important role in the development of cancer in the 
esophagus that it does m the development of cancer in the mouth Varying degrees 
of chronic esophagitis w'ere found w'lth about the same frequency, but no parallelism 
could be found between this and epithelial h 3 'perplasia Traction dnerticula were 
found 111 12 patients more frequenth in men, as w'as the case with leukoplakia 
These were often associated w'lth epithelial overgrow"ths, and Schaer regards 
them as plating an important part in the causation of cancer In one patient an 
atypical epithelial growth was also observed in a small ulceration of the mucosa, 
either an unhealed peptic ulcer of the esophagus or an ulcerated dnerticulum 

H E Eggers 


FitE Honored Cases of Gastric C\nclr 
Krebsforsch 31 263, 1930 


r PoscH\RissR\ , Ztschr t 


A stud 3 of the autopsj" protocols of 500 cases of gastric cancer is reported, 
W"ith the follow"mg conclusions klahgnancv expressed in terms of dissemination 
IS in part the function of age, m that metastasis is more frequent at earlier ages , 
in part, the morphologic character of the tumor, the more at 3 pical ones showing 
the most constant tendenc\ tow'ard dissemination, and in part, the location of the 
primar 3 tumor since metastasis is more frequently lacking in carcinomas of 
the pylorus and mcreasmgh frequent in the case of those of the cardia, fundus 
and pi lone antrum „ 

H E Eggers 


The Si wptoaiaiolog\ of Primary Bronchial Cancer C Klhn, Ztschr 
f Krebsforsch 31 276, 1930 

At the citi hospital of New" Cologne it ivas found in autopsies performed m 
all cases of cancer that in the five lear periods since 1900 there has been an 
increase m the incidence of primary bronchial carcinoma, from 4 68 to 10 63 per 
cent It was more frequent in men than in w"omen, the ratio being 5 0 59, and 
occurred most often in the sixth and seventh decades of life The usual primar 3 " 
sites were the right lung and the upper lobes of the lungs An exudative pleuritis 
WTS present in 18 per cent of the cases, the exudate showing a predominance of 
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hniphocvtcs with some poh morphonuclears Metastases were most usual m the 
Iner, regional hmph glands, kidneys, bones, suprarenal glands and pleura and 
111 the lung itself No relationship was e\ident to tuberculosis, occupation or the 


specific irntatue clement 


H E Eggers 


kluLTiPii Pri'\[ak\ Cvrcinomas A\n Their Frlquerci R F Muller, 
Ztschr f Krebstorsch 31 339, 1930 

Among the 1,121 cases of cancer coming to autopsy at the Allgcmemen 
Kiankenhaiis St Georg at Hamliurg during the last four years there w^ere 21 
cases of multiple primai \ carcinoma Basing his calculations on the incidence 
of cancer in proportion to the cause of other deaths at that institution, Muller 
estimates the theoretical incidence of such cases as 18 — a close approximation 
to that actualh obsereed, and indicating both a lack of atreptic immunity and of 
special predisposition Among the curiosities of this senes, there W'ere obseryed 
an instance of the metastasis of one carcinoma an epithelioma of the tongue, 
m another, a carcinoma of the lung and a colliding growth of a carcinoma of 
the lung w'lth an esophageal carcinoma tt p pf-pj-Rc- 


Testiculvr Tlbli ar Adenoma or Ovara O Berner, Norsk mag f 
liege\idensk 91 1177, 1930 

In a woman, aged 22, wath increasing sjmptoms and signs of hermaphrodism 
a round, firm, wdntish tumor almost the size of a fist, was found m the right 
oyary The tumor, coiered b} a capsule of connectiye tissue, was doughlike, 
and its surface smooth, except m the region of the hilus Cioss-section showed 
a peculiar \ellow' color The tumor consisted of numerous sharply defined lobes 
separated by connectiye tissue containing famlj' mai j and large blood yessels In 
most of the lobes w'ere numerous tubules, sometimes with compact masses of 
epithelium In the intertubular connectiye tissue were large protoplasmic cells, 
each W'lth a large bladder-shaped nucleus and distinct nucleoli These cells, 
strongly resembling I es dig’s cells of the testicle, contained fat m sudan-stamed 
sections Oyarian tissue was present in the capsule, epeciallj in the thicker 
portion, which rested almost like a hood oyer the testicular part of the tumor 
Four weeks after the operation normal menstruation occurred, and a gradual 
disappearance of hirsutism followed A half >ear later nothing abnormal in the 
patient’s bodA' AAas obserAed apart from some enlargement of the clitoris Berner 
states that, Avith Popoff’s case (Arch Path 9 31, 1930), this is the sixth case 
of testicular tubular adenoma of the OA'ary in the literature It sho\ys a remarkable 
similantj to the cases of Pick, Schickele, Neumann and Strassmann The article 
IS accompanied by photographs and a dracying m color 


Medicolegal Pathology 

Gas Bacillus Ineection of* rur Brain Developinc Thirteen Years After 
Gunshot Injupa H Durck, Beitr z path Anat u z allg Path 84 
667, 1930 

Durck reports a case that he interprets as one of unusual latency of infection 
Avith the gas bacillus The patient was a 34 year old criminal wdio Avas trans- 
ferred from prison to the hospital in extremis Eight days preyiously he had 
begun to feel ill, and tiyo days before death he had Ayhat was described as a 
stroke of apoplexy On his admission to the hospital the left side of his body 
w'as paralyzed At necropsy there Ayas found an abscess of the right cerebral 
hemisphere The abscess contained gas and Welch-Fraenkel bacilli In 1916, 
while m the army, the man had sustained a seyere gunshot injury of the right 
side of the head Durck belieA'es that the infecting orgamsms Avere introduced 
into the brain at this time and lay dormant until actiyated by some unknoAyn 
cause thirteen years later 

O T Schultz 
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CoLPOscopic Detection of Criminal Abortion Hans Hinselmann, 
Deutsche Ztschr t cl ges gerichtl Med 16 14, 1930 

Colposcopic examinations are urged for all cases in which criminal abortion 
IS suspected, since definite or characteristic changes in the cervix uteri, such as 
instrumental injuries, scar, etc, may be found during life This fact is well 
illustrated by tvo cases g L Miloslavich 

Death b\ Blrxing L Wachiiolf, Deutsche Ztschr f d ges gerichtl Med 
16 18, 1930 

This IS a medicolegal analysis of accidental, suicidal and homicidal deaths by 
burning Suicide by burning seems to be more frequent than generally is assumed 
Fourteen cases of suicidal burning are reported, twelve involving women, and 
two, men Four of the women were insane, the other eight, among them two 
prostitutes, committed suicide by burning after passionate quarrels with lover or 
husband The two men, sufferers from alcoholism, committed the act while 
intoxicated In instances of suicide, the body is found, as a rule, m a prone 
position, as the person tries to protect his face from the flames Three cases of 
murder by burning are presented in an interesting manner and the circumstances 

E L Miloslavich 

Gliovia and Trvlma Otto Becrmvnx, Deutsche Ztschr f d ges gerichtl 
iMed 16 26, 1930 

To establish a direct relation between tumor of the brain and injury, one 
must carefullj consider the following impoitant criteiia 1 The injury to the 
skull must affect the biain or the meninges 2 Symptoms of the injury must 
be evident during life and proved at autops}" 3 A certain interv'al of time 
should elapse between the trauma and the occurrence of the tumor 4 The tumor 
should be found at the site of the injury or in the direction of the coup-contrecoup 
action 5 The charactei of the growth should be determined microscopicallv 
Five cases are presented, and the literature on this subject is discussed 

E L AIilosiavich 


Technical 

Differentivl ^^H^E CoLNf IN IxFAXcv Carl H Smith, Am J Dis Child 
40 505, 1930 

The differential blood count of thirtj'-sev'en normal and sick infants w'as studied 
from a supravutal preparation and from fixed smears, and the observations were 
correlated In forty-three of fortv -eight comparativ'e smears, the percentage of 
pol} morphonuclear leukocvtes was higher, and that of lymphocjtes was lower in 
the living preparation than in the fixed film The average of twenty-four counts 
from the group of normal infants showed the percentage of polymorphonuclear 
neutrophils to be 8 6 per cent higher in the supravutal than in the fixed coverslip 
smear and almost 12 pei cent higher than in the slide The lymphocytes, on the 
other hand, ran 14 per cent and 11 per cent higher in the fixed smear of the 
slide and coverslip, respectiv elj', than the corresponding cells of the supravital 
preparation The principal reasons for this discrepancy are the unequal distribu- 
tion of the cells and, especially the failure to identify and include all fragmented 
poh morphonuclear leukocytes m the differential count of the fixed smear With 
the supravutal technic, the spread of cells is more ev^en, trauma is reduced, and 
both motile and dving cells ma> be more readilv identified The Ijmiphocjte has 
alwavs been regarded as the predominant cell in the blood of the infant This 
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observation has heretofore been based on differential counts employing the fixed 
smeai with some modification of the Romanowski stiain While counts made from 
the supravital film confirm the preponderance of lymphocytes over polymorpho- 
nuclear leukocytes, it is often by no means as marked as indicated m the fixed 
smear Ihe differential count from the fixed smear may unduly exaggerate the 
Ivmphocytic percentage and convey an erroneous impression of a blood dyscrasia 
In pyogenic infections, especially when associated with a leukocytosis, the differen- 
tial count from the fixed smears gives at times a much lower polymorphonuclear 
and a higher lymphocyte percentage than expected That this discrepancv is 
often due to an increased fragihtv of the polymorphonuclear leukoevtes is evident 
from comparative supravital studies In a loutine differential count from the 
fixed smear, particularly when it is emploved as an index of the patient’s resis- 
tance, the extent of damage to the white cell encountered on the slide should be 
noted If fragmented cells liave been included in determining the individual cell 
percentage, mention of this fact should also be made Abi hop’s Summary 


The Cosi V Ri vction Henry S Finn, Am Rev Tubcrc 21 684, 1930 

The Costa reaction is essentially a nonspecific reaction Three minims 
of 5 per cent sodium citrate are mixed with 1 5 cc of 2 per cent solution of 
procaine To this arc added 3 minims of the patients blood Ihis is eithei 
centrifugated or allowed to settle for tw'enty-four hours Then 1 minim of con- 
centrated formaldehyde solution is added, and the results recorded according to 
the degree of cloudiness and the time required for its appearance A heavv floc- 
culation appearing m fiom one-half to one minute is rated The absence 

of, or only faint, cloudiness after eight minutes is said to be negative As the 
result of the examination of 130 cases, the Costa reaction is considered a valuable 
aid in determining actuity in tuberculosis, but cannot be used to determine the 
degree of activity ^ J Corper 

Red Eiood Cetl Size ix Anemia Wieitvm P Meri’hv and Greene Fitz- 

HUGH Arch Int kled 46 440, 1930 

The determination of the volume of the individual cells as suggested by Haden 
and as herein recorded is a more simple means of determining the average sire 
of cells than is the measurement of their mean diameter Determinations of the 
volume of the individual cells arc helpful in differentiating pernicious anemia 
from other anemias in most instances in which difficultv in diagnosis might arise 
the outstanding exception being in the rare condition ot so-called aleukemic 
leukemia During and shortly following acute loss of blood, there is an increase 
m the average volume of the individual cells, whereas in anemia resulting from 
chronic loss of blood, it is generally low Figures presented suggest that with 
the adequate administration of liver, the red blood cells of patients with pei- 
nicious anemia return to normal v'olume A figure for the volume of individual 
cells greater than normal should indicate inadequate treatment Not only is the 
method for determining the v'oltime of the indivndual cells a simple one to use, 
but the information so obtained is also as reliable as is that obtained by measure- 
ment of the mean diametei of the red blood cells by the method used 

Authors’ Summary 

Staining Nerve Fibers in Mounted Sections w'itii Alcoholic Silv'er 
Nitrate Solution H A Davenport, Arch Neurol & Psy'chiat, 24 
690, 1930 

Davenport describes his new method of staining celloidin or paraffin sections 
with silver The former are mounted on slides with albumin fixative and plunged 
immediately into a 2 per cent solution of celloidin When the edges of the 
original celloidin soften, the slide is removed, drained quicUv, inverted and tilted 
back and forth, and laid face up un^il the coating sets Befoie the drying of 
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the surface begins, the specimen is put into a solution of 80 per cent alcohol 
After a few minutes it is read) for the silver bath — a solution of 10 per cent 
silver nitrate in 85 per cent ethyl alcohol slightl) acidified with nitric acid (from 
5 to 7 drops of a 7 per cent concentrated aqueous solution of nitric acid to 50 cc 
of the silver solution) Ihe sections remain in the latter approximately one hour 
or longer until a light brown tint appears in the tissue After removal from the 
silver bath, the section is rinsed quickly in strong alcohol (from 95 per cent to 
absolute) and reduced m an alcoholic solution of a mixture of formaldehyde and 
pyrogallol, the intensit) of reduction is judged by the intensity of the brown 
color Then the sections are passed through two or three changes of 95 per cent 
alcohol, absolute alcohol, xylene and Canada balsam (from 2 to 3 minutes each) 
The mounted paraffin sections are treated in the same manner, but first they 
should be passed through xilene, absolute alcohol and alcohol-ether 

With the method outlined, Davenport demonstrated nerves and end-plates in 
the voluntary muscles of the cat and the nerves in the spinal cord of man and 
dog, however, the fibrils and svnoptic end-loops could not always be demon- 
strated, while the finest fibers of the gray substance could not be demonstrated 

G B Hassix 


Tnr Takata-Ara Colloidvl Ttsr with Spixal Fluid Louis J Kminosh 
and Harold N King, Arch Neurol & Psychiat 24 743, 1930 


The Takata-Ara’s method — 1 cc of spinal fluid plus 1 drop of 10 per cent 
solution of sodium carbonate solution, plus 0 3 cc of equal parts of a 0 5 per 
cent solution of corrosive sublimate and 0 02 per cent fuchsin solution — causes no 
changes in the color of a normal spinal fluid, the mixture remains clear and 
violet In cases of tabes and dementia paral)tica, it becomes cloud) and a 
precipitate forms In meningitis the fluid becomes red 

In testing this method Karnosh and King compared the results the) obtained 
with the colloidal reaction of the gum mastic The cerebrospinal fluids tested 
were taken from patients w'lth dementia parahtica, senile dementia, arterioscle- 


rotic brain disease, alcoholic psychoses, manic depressive insanities, schisophrema 
and various other psvHioses and organic brain diseases Altogether 180 cases 
were studied The conclusions are that the test is not specific it has no advan- 
tages over similar tests such as Weichbrodt’s , it is positiv e m 82 per cent of 
the cases of so-called metasyphihs, and it is frequentlv positiv'e in cases of 


arteriosclerosis, trauma or tumors of the brain 


G B Hassix 


The Use or Acin Fuchsin in Russell’s Tripil Sugar jMediuvi G D 
Cummings, J Infect Dis 47 359, 1930 

The preparation of Andrade indicator as outlined m the literature is unneces- 
sarv, since undecolorized acid fuchsin may be used with equal success Andrade 
indicator as generally prepared contains enough normal sodium hydroxide to 
decolorize the acid fuchsin present and to have a decided effect on the pn of the 
medium to which it is added A 1 or 2 per cent concentration of aqueous acid 
tuchsin used m 1 per cent amounts m the Russell medium gives clearcut and 
correct reactions with the following five organisms when incubated for twenty- 
four hours at 37 C Ebei thus typhosuc Rawlings, Salmonella pai atyplwsus A 
Salmonella pai atyplwsus B, Ebeithcllc dyscntenac Shiga, and Eschenclua colt- 
communwi The finished medium has sufficient pink color to indicate the pro- 
duction of alkali Undecolorized acid fuchsin is recommended for use m the 
Russell medium, because of its chemical stability, ease of preparation, ability to 
give clearcut reactions and lack of inhibitor) effect The use of undecolorized 
acid fuchsin for the preparation of Andrade indicator would eliminate the varietv 

of methods now to be found in the literature ■ , „ 

Author s Summarv 
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Stmin for Rickettsia Bodies M Ruiz Castaneda, J Infect Dis 47 416, 
1930 

A buftei formaldehyde solution is prepared as follows A 23 86 Gm of 
sodium phosphate is dissolved m 1 liter of distilled water B 1 1 34 Gm of 
monopotassium phosphate is dissolved in 1 liter of distilled water Thirtv-eight 
parts of A and 12 parts of B are mixed and filtered through a Berkefeld candle , 

0 2 per cent of formaldehede is added as a preservative The buffer solution 
should have a /)« of 7 6 Ihe stain is made as follows 20 cc of buffei solution, 

1 cc of formaldehjTle , 3 drops of Lofifler’s methjlene blue (methvlthionine 

chloride, U S P ) or 10 drops of 1 per cent methylene blue Stain with this 
mixture for tw'o or three minutes After w'ashing the slide wuth running w'ater 
for thirty seconds, the countcrstaining is done with aqueous safrain for one or 
two seconds Edna Dei\es 


The Staimm oi Cmcilm G R Cameron, J Path & Bact 33 929, 1930 

Siher nitrate is not a test for calcium or phosphate, the black reaction is 
given bi a varietv of solid deposits of which the anion is more important than 
the metal Alizarin is a nearly specific stain for calcium It reacts readily in 
vitro and in vivo wnth recently deposited calcium phosphate or carbonate, normal 
or pathologic, but often fails to stain older deposits This limits its practical 
utihtj Hematoxylin does not slam calcium salts, although it often identifies 
areas in wdiich changes favorable to tlie deposition of calcium salts are taking 
place The reaction obtained m these areas depends partly on the presence ot 
iron and mostly on n peculiar ground substance wdiich is normallj present in 
bone and cartilage and which also appears at the site of pathologic calcification 
and, mordanted wuth aluminium or chromium st iins deeply w'lth hematoxylin 

Author’s Summary 


Aschheim-Zoxdek Test G A.DDrssi, Clin ostet 32 449, 1930 

From the application of the Aschheim-Zondek test to forty-eight pregnant 
women, in various months of gestation, forty-seven positive results and one nega- 
tive result w'ere obtained Of eight women with extra-uterine pregnancies, six 
gave a positive reaction and two a negative reaction In sixteen puerperal w'omen 
it w'as demonstrated that the hormone of the anterior lobe of the hypophysis is 
eliminated with relative rapidity, tor after the sixth day following the birth the 
reaction was ahvaj'S negative In tw'enty-four women of various ages with various 
gjnecologic disorders, healthy men of various ages and others employed as con- 
trols, the result of the test was alwa 3 's negative The importance and the utility 
of the test are emphasized, especially in those cases of initial pregnancv' m which 
the clinical examiiidtion ofttimes does not furnish sure results 


A New' klLnioD for the Examination of the Smooth Muscuiaterl oi 
THE Llng a Luisada, Beitr z Klin d Tuberk 73 657, 1930 

A method is presented bt which the contractions of the smooth musculature 
m the lung can be recorded by a method similar to that used in making an elec- 
trocardiogram Electrograms w^ere recorded of animals under normal condition 
after the resect. on of the v^agus nerve, after stimulation of the vagus and S 3 'm- 
pathetic nerves and under the influence of various drugs that act on the neuro- 
\egetative system During the anaphylactic shock, the contraction of the smooth 
musculature is constantly increased, and a lack of coi relation exists betw'een the 
smooth and striped respiratory musculature The method was elaborated m such 
a w'av that human electrobronchograms could be recorded One electrode is 
applied to the trachea and another to a small bronchus 


Max Pinner 
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PrEVENTIOX of the FoRAfATION OF Moi DS IN KaISERLING II SOLUTION A 
Centralbl f allg Path u path Anat 49 97, 1930 

The addition of 1 5 cc of liquid carbolic acid to each liter of Kaiserhng II 
solution prevented the formation of molds for at least three jears There was 
no alteration of color m the specimens Gy:oj,Gi, Rukstinat 

^ ^Method for the Sampling or Alveolar Air in Man M E Marshak, 
Ztschr f d ges exper Med 72 32, 1930 

A method is described by which samples of alveolar an may be collected over 
mercury Samples collected bv this method apparently contain a higher per- 
centage of carbon dioxide than alveolar air collected over acidulated water 

Pe\rl Zeek 



Society Transactions 


NEW YORK PATHOLOGICAL SOCIETY 

Rcgnlat AIcctmg, Nov 19, 1930 
Llil\ Charlton Kno\, Picsidcnl, in the Chau 

Hemorrhage Into the Perilardilm Following Rupthre oi a Colon vk\ 

Artert Chvrles T Olcott 

A specimen of a heart was presented in which there had been a rupture of the 
circumflex branch ot the lett coronary artery w'lth resulting hematopericardium 
There was no aneur\sm The patient was a man aged 60, who had previously 
been healthy Ihe symptoms suggested angina pectoris There was an interval 
of fifteen hours between the first symptoms and death 

In a fairly complete review ot the literature only thirty other cases were 
found m which the lesion was clearly due to coronary rupture, and in which tlie 
surrounding myocardium was normal Sixteen cases were unassociated with 
aneurysm, while m fifteen aneurjsm was found The etiology seems to have been 
atheromatous in fourteen cases (ten without aneurj'sm) , due to infectious embolism 
m five cases (four wnth aneurism), and due to syphilis in two cases, both wnth 
aneurysm Nineteen cases occurred in males, and eleven in females The average 
age of the patients with atheromatous conditions was 65 years, of those with 
infectious embolism, 19 2, and of those with s>philis, 46 Rupture occurred in 
the left artery eleren times, m the right artery eight times and in both aiteries 
three times 

This article will be published m full in The Neiv England Medical and Sui- 
gtcal Journal 

DISCUSSION 

Helen S Pitt’\i\n (by invitation) We performed an autopsy on a Gieek 
woman somewdiat over 60, who came to St Luke’s Hospital about 6am and died 
before reaching the ward She spoke very little English, as did the people who 
were with her, so that the historj is incomplete She had aw^akened at 1 o’clock 
that morning wnth severe pain m the upper part of the abdomen, with some radia- 
tion to both arms She w'as examined while in a moribund condition, and died 
almost immediately Autopsy w'as performed about three or four hours after 
death, and the pericardium was found distended wnth blood and fresh clots 
There were three lacerations m the epicardium on the posterior surface of the tip 
of the left ventricle, and there was a diffusion of blood in the subepicardial tissue 
When the left \entricle was cut open, it was seen that there was a fresh hemor- 
rhagic infarct m the tip of the left ventricle, and the probe passed through the 
epicardium came out on the surface There was extensive arteriosclerosis wnth 
calcification The base of the mitral ring measured about 4 mm across and w^as 
solidly calcified Both coronary arteries were calcified throughout, and up to the 
present time no rupture ot the vessel has been found The heart is now being 
hardened for section 

Clarence de "la Chapeiie I have seen three cases of ruptured coronary 
aiterj'^, two were from the service of the chief medical examiner, Charles Norris, 
and were from patients of unknown age Tlie age of one patient was guessed to 
be 55 He had syphilitic aortitis and an aneurysm of the left coronary artery near 
Its origin, wdnch had perforated through the wall of the left auricle A man, whose 
age W'as guessed to be 60, had a rupture of the left circumflex branch about the 
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midportion, his arteries were markedly selerotic In both of these cases a history 
was not obtainable Ihe third rase was a hospital case, a Negro, aged about 21 
entered the hospital with signs of cerebral hemorrhage At postmortem exam- 
ination u e found the cerebral hemorrhage, but we also found a ruptured descending 
branch of the left coronarj artery Marked hjpoplasia of the aorta and other 
signs of status lymphaticus were present These are the onlj three cases I have 
seen at Bellevue Hospital 

Genlrai.ized Ammoidosis Report oi a Case Duncan McCuaig (by 
invitation) 

The presenter described a case of advanced generalized am\loidosis discovered 
at autopsy in a woman, aged 64, from whose history as well as postmortem exam- 
ination none of the usualli ascribed, associated, chronic, cachectic states was 
discovered Polycvthemia was present In a review of the literature, McCuaig 
discovered onlv one similar case He attributed the poljcythemia to stasis of the 
blood resulting from an extreme degree of amrloid deposition m the organs The 
earlier and the more recent experimental work on the artificial production of amy- 
loidosis m animals vas described 


DISCUSSION 

kiLNDLL Jacobi Some of the work of Jafic m Chicago wntli the use of 
cholesterol and other lipoids m preventing the formation of amjloid w'as men- 
tioned In this connection I should like to call attention to the marked differences 
between Jaffe’s results and those of Smetana and Kuczjnski in obtaining amyloid 
m nonprotected animals, the latter regularly obtained amjloid after from seventeen 
to thirty injections of iiutrose (sodium caseinate), whereas the former lequired 
from forty to sixty injections and delayed its formation onl> up to seventj 
injections 

I should also like to call attention to a paper presented at the Academy before 
the Society for Experimental Biologj and Medicine b> Dr Grayzell and mj'self 
dealing with this problem We produced amyloidosis in wdnte mice kept on an 
ordinary laboraton diet, or one to which meat had been added, after from 
seventeen to twentj-six injections of nutrose, wdiereas only a few' changes dimh 
suggestive of amyloid svere produced after fiftj-fivc injections into mice kept 
on a diet to which liver extract had been added, and definite changes w'eie not 
apparent until the sixt} -eighth injection Even m these animals the amvloid 
was present in far lesser cpiaiitities and in more fragmentar} arrangement With 
Smetana, w'e found the earliest amyloid in the cells of tlie reticulo-endothelial 
ssstem, rather than as an extracellular deposition 

Patiioc rx'Lsis or H\ pernlpiiroma Damd Perea and J Gottesman 

An analysis of forty-four instances of hj'pernephroina from a clinical and 
pathologic point of view' was made Of these, sixteen instances were accidental 
observations seen at autopsy 

All gradations from benign structures to malignant hvpernephrom.i ucie 
found in the same tumoi 

All types of histologic variations may occur in the same tumor, such as cortical 
adenoma, typical hypernephroma, papillary and adenomatous forms and highly 
malignant caicmomatous and sarcoma-like infiltrations 

Comparative studies emphasize the histogenetic de\elopment of hypernephroma 
from cortical aberrant tissue Cortical suprarenal rests in the kidnev mar grow 
into benign adenomas At any period during the life of the individual such benign 
structures may become malignant This development and subsequent metastatic 
dissemination proceed at a variable rate 

The neoplasm may exist for many years prior to the onset of symptoms 

There is extreme variation m the interval between the onset of symptoms and 
the death of the patient from the neoplasm 
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In about bah the ci^ls the pniuar\ SMuptonis of neoplasm %\crc referable to 
metastatic lesions such as the peh is, skull, long bones, vagina and lungs 

Priinare maimnant neoplasm of the kidncj with metastatic foci may exist for 
some tune pnoi to the dceelopment of an% semptoms 


niscLssiON 

kl \ Goi u/tnn k This presentation ol the subject has drawm attention 
to the appearance of pleomoiphous tumoi cells m the Grawitz tumors, as w'ell as 
m the suprarenal coitical tumo s Xeeertheless, the arguments and the pictures 
presented beautiful as thei arc do not com nice me that the moi phologic evidence 
presented bi Stoerk and some of his followers mai be disregarded It would 
take too much tune to go into the morphologic discrepancies between the opinion 
of Stoerk and that which we ha\c heard T w uit to draw attention to some of 
the biologic aspects of the question, which to m\ mind have at least as much 
.weight as the morphologic considerations One ot these is a point that Lubarsch 
himself has raised, when he admiKed that it was peculiar that the Grawitz tumors 
are rich m gheogen, whereas the cortical suprarenal tumors do not contain 
eljcogen Furtherinoic, I haie seen cases of lenal lipoidosis, particularly in 
infants suflering from sonic nutiitional disturbance, in wdiich the cells of the 
kidnejs were so engorged with fat that thev resembled most closely the cells 
presented, as tipieal suprarenal cortical cells Fniallv, and this is the most 
important i>oint, in all the cases of suprarenal cortical tumors that I have seen, 
and that is quite a numbci , and in all the cases reported m the literature, with 
few exceptions there is evidence of transformation of the sex character of that 
person, particularh if it is a wonnn This action of the suprarenal cortical tumors 
is not present m Griwitz tumors of the kidneys In none of them did I ever 
see anj transfoimatiou of sex chawictei, and to mj knowledge there is no such 
obser\ation recorded in the literature Howe\er, tumors of the suprarenal cortex, 
both benign and malign mt, are capable of transforming the sex character of the 
female in almost e\cri case E\en the small adenomas frequently found in the 
cortex of old women arc most probabh responsible for the so-called old woman’s 
beard, as I neier fail to find them wheneicr I do an autopsy on an elderly w'oman 
w'lth a hairj face Yet tremendous tumors occurring in the kidney wnth or 
without metastases neier produce such changes I think that we are too much 
impressed ba the morphologic sunilaiitj of the tipical Grawitz tumor cells to 
suprarenal cortical cells, particularh in \icw ot the fact that this similarity is 
restricted to the large foamv cells and docs not hold as to the other cells of the 
small dense type, which are ne\er absent in supraienal cortical adenomas Morc- 
oeer, the polymorphism of the suprarenal cortical cells that has been emphasized 
here, and wdneh I certainlv admit, does not go so far as to produce real lumina 
with papillae I also failed to see, in the demonstration here at least, wdiat w^e 
w ould all admit to be papillarj sti ucturcs , therefore, I remain unconvinced ol 
the suprarenal cortical origin of Grawitz’ tumors, nor do I believe that they 
originate from suprancnal cortical cells, but rathei from the renal epithelium 
Finally, I want to mention that I hare seen a few cases of renal cortical adenomas, 
in which I could follow a series of changes from the unquestionabh renal adenoma 
type to a tvpe somew'hat similar to the so-called hypernephroma 

Paui Klemperfr I think that it is hardly necessary for me to add to what 
Dr Goldzieher said, but I should like to make mv standpoint clear I agree with 
Dr Perla and Dr Goldzieher that it is extremeh difficult to settle the question 
as to the origin of the Grawutz tumor from the mere histologic evidence I should 
like only to ask the question. On whom should actuall3f fall the burden of proof 
that the Grawitz tumor originates from one of the tissues concerned^ I do not 
think that it is correct to ask onlv the men who do not believe that the Grawutz 
tumor of the kidney oiiginates exclusivel> from aberrant suprarenal tissue to 
prove that it originates from lenal tissue Actually, the proof should be shown 
by the men w'ho believe that the Grawitz tumor originates from misplaced supra- 



504 


ARCIIU'ES OF PAIHOLOGY 


renal tissue Is it not a rather peculiar fact that the ovci w helming number of 
Iienign and malignant renal tumors should alvva3's originate from an aberrant 
tissue, and not from the homeot3pical tissue^ I think that this argument alone 
speaks in favor of the men who behe\e that the Grawitv tumor originates not from 
aberrant suprarenal tissue alone, but at times from the renal parenclnma 

From m3 studies of tumors of this tvpe I have come to a conclusion opposite 
to that of Dr Perla and Dr Gottesman The3" reached the conclusion that a 
tumor is of suprarenal origin m spite of the presence of glandular structures, for 
thev haAe found areas m which the tumor apparently takes the structure of the 
fascicular zone of the suprarenal I think just the opposite In e'^aminmg 
these tumors whene\er I find an area m the section that apparentl3" simulates 
suprarenal tissue, I look further I am not satisfied to make the diagnosis 
of h3'^pernephroma m a case m which I find evidence of glandular structures 
I have ne\er seen a benign or a malignant tumor of the suprarenal that had 
glandular structures, and I was not convinced from the pictures presented that the 
one tumor of the suprarenal presented show'ed actual glandular formation One 
point that IS always brought up in favor of the possibilit3" that suprarenal tissue 
might become incorporated in the renal anlage is the close vicinitv of both structures 
during embnonal life I do not think that this is proof, or that there is any defi- 
nite conclusion one might draw' from this embryologic fact Wh3 do A\e not find 
just as frequently the same t3pe of tumors in the testis or in the ovarj', w'hich 
after all m embr3onal life are in close viciniti to the structure that later becomes 
the suprarenal gland’ From the mere fact of the presence of large, clear cells, 
I do not think that one can make the diagnosis of hypernephroma, because the3' 
w'lll be found in all possible locations One tumor that was described lears ago 
as a hjpernephroma of the tlnroid w'as most probably a parathjroid tumor I 
ha\e seen carcinomas of the breast w'hich show'ed similar cells It is well know'u 
that metastases often show' structures verj' different from those of the pr]mar3 
tumor, and I think that w'e can often identify the true structure of the primar3 
tumor from the metastases To mv mind, this experience explains the fact that 
Dr Perla and Dr Gottesman encountered tumors w'hich m their primary location 
111 the kidne3's simulated suprarenal cortex, w'hereas the metastases exhibited 
glandular structures I w'ould not sav that I consider it impossible to have a 
Graw'itz tumor of suprarenal origin, but I doubt that it is frequent^ so 

Alfred Pi ylt I agree with the statements of Dr Goldzieher, and as 
Dr Klemperer just said, it is dangerous to make a definite diagnosis of a tumoi 
because the tumor is mamh composed of large, clear cells One of the arguments 
m favor of the hj'pernephric origin of Grawitz’ tumors has been seen in the fre- 
quent location of Grawitz’ tumors m the same regions m w'hich aberrant supra- 
renal tissue IS found The o\ar3' and the broad ligament belong to these regions, 
hoW'e\er, w'hile aberrant suprarenal tissue is much more frequent m the ligament, 
the tumors in question occur much more frequentl3 in the ovary I had the oppor- 
tunitj of examining a large, solid, 3ellow', ovarian tumor that had been diagnosed 
b3 several phcsicians as a hj pernephroma of the ovarj Examination of manj 
blocks, howe\er, finalb led to a small part of the tumor w'hich w'as a distinct fibro- 
epithehoma w'lth small, narrow cells containing dark, small nuclei While it is 
easy to understand how' such small cells may become large, clear cells such as are 
found m the Graw itz tumor, by storing any soluble substances m the cj toplasin, I 
feel unable to see how such large, clear cells mav be transformed into small ones 
I may be permitted to take exception to the often repeated statement of the trans- 
formation of these large, clear cells into other epithelial cells w'lth more compact 
c\toplasm Thus, w'e cannot assume that the multiform picture of the tumors in 
question can be explained b\ secondar3 changes m cells that origmalb w'ere large, 
clear cells Thej probabh came from cells that origmalh had quite a different 
aspect 

Damd Perla <Jn repb' to Dr Goldzieher, I do not w'ant to go into this studj' 
in a contro\ ersial w'a3 , it is endless, and w'C could argue both w'aj's just as readilj 
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One can see certain structures, and from them make certain deductions I do not 
belie\e m la\ing too much stress on pure morphologj' The two patients with 
tumors in the suprarenal glands showed no changes in the sex characters Theie 
were no accompani'ing symptoms of vinhsm Tumors in the suprarenal gland are 
Irequently associated with virilism, but to sav that a tumor arising m a cortical 
rest IS not a hypernephroma because it w'as not accompanied by ph\ siologic changes 
carries no weight We know' that malignant tumors of the thjroid gland are not 
necessarily associated wnth h^ pcrthyroidism There can be extensive malignant 
tumors of the thyroid w’lth widespread metastases and certainly no manifestations 
of lunctional change can be seen As to aberrant tissue being found m other areas 
without tumors corresponding to hypernephroma, I can sa\ onlj that if one denies 
that there is such a thing as hypernephroma, it is useless to argue about it The 
three discussers have given me the impression that they beliece that there is no 
such thing as a he pernephroma, but w'hen we find tumors with large, foamj'^ cells 
resembling aberrant cortical tissue, it is not without reason to assume that they 
might arise from such an aberrant tissue Hj'pernephroma of the testis has been 
reported, and we know' that the testis is the site of the aberrant tissue It has been 
reported in the liver, where aberrant tissue has occasionallj been found 

As to the cariations in structure, I did not mean to imph that actually a large, 
foamy cell transfoimed itself into a small hyperchiomatic cell, but that if you see 
a number of cells wnth all gradations of the quantitv of lipoid material m the cell 
and all gradations of the quantit\ of fluid m the cell, some being extremelj hydropic, 
others having the characteristic fattv appearance wnth a kind of netw'Oik, others 
shownng less hpoid and still others shownng no lipoid, staining homogeneouslj' and 
definitely shownng less ectoplasm, it is conceivable that all have had a common 
origin The variation of the fluid in the cell, the cariation of lipoid and ecen the 
quantity of glj cogen m a cell do not detract from the original source of that cell 
I think that the piesence ot hpoid and fluid m a cell depends on accidental physico- 
chemical conditions 

TlIC PA.rHOLOCIC AXD Ph\ SIOLOGIC ‘\SPECTS OP SiMPLL (jOITER AS PRODLiCni' 
Experimevtai I \ IX Rabbits Brece Webster (by invitation) 

For the past fifty cears various attempts have been made to produce simple 
goiter experimentalh wnth a ciew' to discovering its etiologic factor A few' ot 
these attempts have been parti} successful Notable among these are the goiters 
produced bv Wegelm w'lth cracker crumbs. In' McCarnson w'lth bacterial toxins and 
by Marine w'lth liver and fats In each of the foregoing instances, the amount of 
Inperplasia was not great, and the time required was long 

In the w'lnter of 1927 thyroid enlargement was noticed among the rabbits that 
were being used for experimental s\phihs at the Johns Hopkins Hospital, Balti- 
more It soon became appaient that all animals maintained in the laborator)' foi 
more than four weeks showed an increase m the w'eight of the thvroid gland This 
increase continued in direct proportion to the length of time that they w'ere kept m 
the laboratory These animals were being maintained under a standard laboratory 
regimen similar to that used in mam other institutions The diet consisted of 250 
Gm of cabbage daily, and 50 Gm of oats and 20 Gm of hay once a week All 
the animals were free from goiter on admission to the laboratoiy Their nutrition 
W'as well maintained, the body fat being abundant Except for an inciease m the 
size of the thyroid gland, the animals were essentially normal at autopsv There 
was a slight tendency toward an increase in the average heart body -weight ratio 
Controlled experiments were carried out which established the fact that the 
cabbage in the diet was the causative factor in the production of goiter Marine 
and his associates confirmed this observation and further demonstrated that all 
members of the Bia<;s!ca group of vegetables w'ere goitrogenous, while otlier 
closely related groups w'ere relatnely nongoitrogenous 

During the course of this w'ork it became apparent that during the winter 
months (from October to March) goiter w'as more easily produced than during the 
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summer months A reanaljsis of the data showed that this had been the case since 
the work w'as begun at Baltimore in 1927 B) a senes of elimination experi- 
ments, it was possible to show' that this seasonal variation is due to a seasonal 
change in the cabbage itself and not in em ironmental factors affecting the animal 
Further, it was demonstrated that this seasonal variation occurs irrespectue of 
an> seasonal lariation m the iodine content of the cabbage The loose, rapidly 
maturing summer cabbage was found to be nongoitrogenous, irrespective of iodine 
content or source The mature, slowh growing, so-called w'lnter varieties manifest 
■varMng degrees of goiter-producing pow'er For the past tw'o a ears, some change 
has occurred in late autumn which causes an abrupt increase in the goitrogenous 
pow'er of cabbage growm under standard conditions Attempts to correlate this 
w'lth meteorologic changes so far ha\e been unsuccessful Cabbage of the slow'h 
maturing eariete imported from Holland has been found to be extremely goit- 
rogenous There was some eeidence that there was a yearly as well as a seasonal 
eariation in the goiter-producing power of cabbage 

In association with Dr klarine, experiments were carried out to determine the 
nature of the substance in cabbage which produces goiter The first question that 
arose was Is the goitrogenous tactor a positu'e one or a deficiencA phenomenon^ 
Repeated experiments show'ed that w’hen an actne goitrogenous cabbage was dried, 
either in air or in \aciio, it lost completely its goiter-producmg power Certain 
extractives had the same effect These observations tend to suggest that a positive 
and not a deficiencv factor is present 

Little has been found concerning the nature of this substance Steaming the 
cabbage for thirtj' minutes tends to increase its goiter-prodiicmg power If the 
steamed cabbage is pressed, the residue or cake contains all the goiter-producing 
material, while the juice contains none The substance is not readiK soluble iii 
water, either at room temperature or at 100 C Mild acid hydrohsis does not 
destroy this substance Alkaline hjdroBsis may destrov it to a slight extent 

Marine has expressed the idea that w'hatever the nature of this substance nia\ 
be, it acts through the oxidation-reduction systems of the bod\, creating an 
increased demand for thvroxin and thus bringing about thjroid hjperplasia m an 
effort to meet this demand 

Pathologicallj, the goiter produced b\ cabbage is a simple hjperplasia of the 
thvroid gland, similar in tvpe to all other simple goiters in man and animals 
Glands weighing as much as 40 Gni (approximately 400 tunes the normal size) 
have been encountered in rabbits The vascularity of these glands was great The 
enlargement was always diffuse Gross nodules were not encountered 

Microscopically, the typical picture was that of struma diffusa parenchy matosa 
Because of the small size oi the follicle of a rabbit’s thyroid gland, mfoldings were 
rarely observ'ed The acinar epithelium was increased in height and the cells were 
predominantly of the chief type The nuclei were large and vesicular There was 
almost complete absence of colloid m all goiters of any appreciable size 

In rabbit goiters of less than a year’s duration, adenomas were not observed 
Marine expressed the opinion that adenomas rarely occur spontaneously m ani- 
mals The idea suggested itself, however, that it might be possible to produce 
so-called “inv olutionary adenomas” in rabbits by repeatedlv causing the thvroid 
gland to become alternately hyperplastic and then involuted Accordmglv, three 
years ago, a number of young rabbits with laige goiters were set aside for this 
purpose Since that time they hav'e alternated betw een periods of a cabbage diet and 
periods of lodization In this wav' the attempt was made to reproduce the cycle 
of alternate hyperplasia and involution which takes place in an area of endemic 
goiter Ihese animals began to die of senilitv and the thyroid glands showed 
tvpical so-called “mv olutionary adenomas” The circulation was greatly distorted 
bv areas of persistent h.tperplasia and colloid evsts There was an increase m 
stroma In short, the condition resembled the earlv stages of a struma nodosa 
such as occurs in particular areas 

Goiters produced experimentally in this way were used as a source of material 
for various studies of simple goiter The metabolism was studied in a senes of 
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animals It was found that those with large goiters had a metabolism approxi- 
mately 16 6 per cent lower than that of noimal animals ot the same age Later 
the development of goiter was obser\ed m a group of animals, their metabolism 
fell from normal to a point almost at the level produced bv total thyroidectom} 
The animals show'ed changes m the skin and hair t} pical of mild myxedema Once 
this low' le^el of metabolism w'as reached, it remained constant for as long as a 
\ear, prowded the patient w'as not treated for goiter 

The effect of the administration of iodine to these animals was then studied 
Rabbits w'lth large goiters were given intraperitoneal injections of 25 mg of 
potassium iodide daily The\ lost weight rapidl}, the thvroid glands decreased 
appreciabh m size and the animals died in from two to seven daj s Before death, 
their metabolism rose markedly, often to two or three times the normal level At 
autops\, the thyioid glands were in various stages of involution, depending on the 
period that had elapsed between the administration of iodine and death Bv 
reducing the quantity of iodine administered, it was possible to cause an increase 
of metabolism which gradually subsided to a normal level The administration of 
iodine to normal rabbits causes little or no change m the pioduction of heat 

This increase of metabolism was regarded as a possible means of obtaining 
information about the quantitatne relationship betw'een available inorganic iodine 
and the hormone into which it is elaborated On the basis of klarme’s observation 
that 1 Gm of hvperplastic thjroid gland is capable of absorbing 1 mg of iodine, 
the metabolic changes produced bv single minute quantities ot iodine were studied 
Brieflj, these experiments suggested that in hvperplastic glands the quantity of 
thyioid hormone elaborated (as indicated by the changes m heat production) 
appeared to varj directlv, w'lthin certain limits, w'lth the amount of the available 
inorganic iodine 

Bv the injection of varying amounts of iodine, and by frequent biopsies fiom 
the glands, it w'as possible to studv involution under controlled conditions The 
degree of nnolution, as w'ould be expected, depended on the amount of available 
iodine, together w'lth the time that it was allowed to act Bj \arymg these two 
factors, it was possible to obtain all stages from complete Iwperplasia to a colloid 
goiter or complete involution, at different times m the same animal The injection 
of as little as 1 mg of potassium iodide produces striking changes in the micro- 
scopic pictime of these goiters There is a rapid transition from the chief tjpe 
of acinar cell to the colloid type This suggests that these tw'o types of cells, 
described by Langendorff, are m reahtv two phases of actnity of the same cell 

'kn excess of iodine (7 5 mg per w'eek) wull completely pre\ent the develop- 
ment of goiter, irrespective of the potenc\ of the cabbage fed 

In summary, the reactions given b\ this type of experinfental goiter are essen- 
tially the same as those exhibited b> simple goiter in man Perhaps the onlj' 
difference is the severity of the reaction observed when iodine is administered to 
animals with large goiters This ma}' be analogous to the increase m metabolism 
reported in various instances after the liberal use of iodine m areas of endemic 
goiter 

The foregoing material w'as presented largely as a method of producing goiter 
experimentally m a laboratory animal, under controlled conditions, with the hope 
that bv means of this method some light ina 3 be throwm on the still unsettled 
question of the etiolog}' of simple goiter 

Lipoid Ndphrosis Paul Klemperer axd (bj' invitation) A B K^ntrowitz 

Two cases of pure lipoid nephrosis were presented In one, that of a man, 
aged 48, repeated unnahses gave negatne results, during the course of anti- 
s\phihtic treatment a generalized edema developed suddenly Death occurred 
after the onset of erysipelas at the site of drainage bj' Southey tubes In the 
other case, that of a boy, aged 214 years, edema de\ eloped three months prior to 
his admission to the hospital Death resulted from peritonitis, pneumococcus 
tjpe IV being found in the blood stream and peritoneal fluid Examination of 
the kldne^s bv the ordmarA histologic methods— hematoxA hn and eosm and 
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Sudan stain — substantiated the clinical diagnosis of lipoid ncphiosis The epithe- 
lium of the convoluted tubules in both case*- ^\as swollen, containing neutral and 
doubh retractile fat m the basal portions of the cells, while the h\ aline droplets 
were found in the portions nearer the lumen The glomeruli appeared normal 

A recent paper b} E T Bell recommending the use of special staining methods 
necessitated a reMew' of both of these cases The application of the Heidenheim 
azo-carmine and the Lee-Browm modification of the Mallory aniline blue-orange 
G stains resulted in the recognition of finer histopathologic details, mainlj within 
the glomeruli A moderate degree of sw'elling of the glomerular endothelial cyto- 
plasm and occasionally of its basement n.cmbrane was noted, especially in the 
second case The swelling was caused by fine, neutral, fat droplets, also doubly 
retractile fats In no case was there cellular exudation or glomerular epithelial or 
endothelial nuclear numerical increase While the importance of the endothelial 
swelling cannot be minimized in glomerulonephritis, it must not assume an undue 
position in the absence of the other criteria of inflammation 

It was agreed with Bell that Ins recommended staining methods result in 
bringing out finer histologic details, howeeer, the presenters disagreed wath his 
conclusion that lipoid nephrosis is a mild type of glomerulonephritis with only 
incomplete obstruction of the glomerular capillary loops, since in both cases 
presented the glomerular obser\ations did not justiE a diagnosis ot inflammation 

This article will be published m full m I'uchozvs Ai citn fni patliologisclie 
^iiialointe iiiid Ph\zioIogic iiitd fui IJiitischc Medium 

DISCLSSlOX 

Irmxg GR\Er I should like to ask Dr Klemperer it he would carry his 
analogy betw'een the storage of “fat ’ in the glomerular endothelium seen in his 
second case and the storage of “fat seen in Niemann-Pick’s disease to the point 
where he would postula+e that such storage might lead to proliferation of the 
endothelial cells 

P\LL KLE^fl*LRER I tliiiik that regeneration following degeneration within 
the glomeruli, as in the tubular epithelium, ma\ occur but e\en then the pro- 
literation will be only a reparatne phenomenon 

M A Goldziehlr The last words of Dr Klemperer make it almost super- 
fluous for me to sa\ what I ha\e in mind I think that the whole point of Di 
Bell’s criterion foi the evidence of inflammation is the large number of nuclei 
Whether in this case there are more nuclei than normally is a matter of opinion 
I could not see more than m any ordinary glomeruli However it is not fair to 
make a judgment on the eiidence of photomicrographs, how'e\er excellent they be 
If we see more nuclei it s important to distinguish wdiat kind of nuclei they 
are Dr Bell mentioned that there were manv hematogenous cells I could not 
see them The cells are either epithelial or endothelial Let us take it for 
granted that in these cases of lipoid nephrosis more endothelial cells are tound 
A.ny one who is familiar with the extensne deposit of lipoid material m endo- 
thelial cells knows that, at a certain stage, these cells start to proliferate After 
all, we know that proliferation is not the attribute of inflammatory lesions alone 
Proliferation ot endothelial cells is also an expression of a type ot lesion of non- 
inflammatorA origin So m adianced lipoid nephrosis there ma\ be hiperplasia 
of the endothelial cells which to my mind would be no proof of the inflammatori 
nature of these lesions In order to accept a lesion as inflammatory, I think 
that all pathologists, perhaps with the exception of Dr Bell, admit that there 
must be more than hyperplasia of the endothelial cells There must be cells 
of the leukocytic type, or, at least, if there are no leukocytes, there must be 
lymphocytes or some other hematogenic cells customarily seen in inflammatory 
conditions Finally an inflammatory process is not complete from its mor- 
phologic aspect if yye do not see cell damage and the storage of fat is not 
sufficient eyidence of the impairment of a cell Without these three basic criteria, 
the impaired cells, the exudation and the proliteration, I should not be prepared 
to accept the lesion as inflammatory 
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Rcgiilai Meeting, Dec 17, 1930 
Llila Ch vrlton Knox, Pi esidcnt, in the Chau 

Injlrils or Tin Po\s B M Vance 

Ihc most common manifestation of mjur\ to the pons is the presence ot 
multiple small hemorrhages in its substance In 328 cases of fracture of the 
skull, multiple pontile hemorrhages were demonstrated m 70 or 21 3 per cent 
Similar lesions w-ere found in 5 cases of injurj of the head wnthout fracture ot 
the skull 

A.n analysis of these cases show's that the force that produced the injury was 
applied to the lateral oortion of the head m 72 per cent, to the posterior portion 
in 24 pel cent, to the frontal portion in 2 per cent and to the top of the head m 
2 per cent A.ppaientlv the mechanism that caused the pontile hemorrhages w'as 
not the same m every instance 

The anatomic relations of the pons to the basilar portion of the occipital bone, 
to the tentorium and to the other segments of the brain, suggest ways in w'hich 
this portion of the brain stem can become traumatized In many instances, \iolence 
applied to the cianium drives one of the cerebral hemispheres or the cerebellum 
on the pons and forces it against the basilar process At other times, a lateral 
impact ma\ cause the pons to injure itself against the sharp edge of the tentoiium 

A case is show'ii in which the pons was practicalh severed bv a lateral force 
which drove it against the edge of the tentorium The deceased, a white man, 
aged 39, was struck b> an automobi'e he lived six hours The skull was not 
fractured There were lacerations of the temporal lobes and the cerebellum 
near the tentorium, and the pons was divided except for the subarachnoid mem- 
brane and the cerebral vessels 

Among seventy-five cases of spontaneous intracranial hemorrhage, multiple 
pontile hemorrhages were noted as accessory in ten Four weie cases of pachj- 
meningitis interna hemorrhagica, four were cerebral hemorrhages in the basal 
nuclei, one was a subarachnoid hemoirhage in the fissure of Rolando and one 
was an aneurjsm in the circle of Willis which had ruptured spontaneous!}. All 
these cases were associated with considerable unilateral intracranial pressure, and 
It IS not unlikel} that the tributaries of the v'eins of Galen which dram the pons 
were blocked, thus creating a condition that furthered the rupture of the blood 
vessels m its substance 

Ai BERs-SciiOENBERo’s DISEASE “Marbi E BoxLs” M C Pe vsL (by imita- 
tion), A G DeSaxchs (b} invitation), and Nicholas M At ter 

In 1904, Vlbers-Sihoenberg reported peculiar roentgen observations of the 
entire bonv system In these pictures the boii} structuies were replaced b} a 
homogeneous “marble” appearance, hence the name “marble bones ” Subsequent 
reports by Sick, I ore} , Schulze, Lauterberg Liev re, etc emphasize the othei 
cardinal S}mptoms of the disease entitv The disease can be traced back to 
childhood The whole skeleton seems to be uniforml} affected After a lapse 
of time the bones become fragile These fractures of the bone may not be 
associated with functional disturbances of other sorts (Albers-Schoenberg, 
Merril, ete ) At a more advanced stage of the disease, atroph} of the optic 
nerve and severe anemia occur, which may lead to a fatal outcome As there 
are only two cases reported in the American literature, with no pathologic 
information, the present case is reported wnth clinical, chemical and pathologic 
data The German literature contains sixteen acceptable cases with a great 
variet} of clinical and pathologic observations 

The patient, M P, a girl, aged 8)4 months, was admitted to the New York 
Post-Graduate Hospital with the complaints of blindness, “rolling of ev'es 
(nvstagmus), pallor, enlargement of the abdomen and loss of weight At the 
age of 2 months, the mother took the baby to a doctor for loss of weight and 
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“rolling of e 3 es” Ihe doctor considered the symptoms due to feeding trouble, 
and the baby was treated accordingly Finalh, it was noticed that the child was 
apparently becoming blind The weight remained practical!} stationary, and the 
abdomen was enlarging 

Ph}sical examination on admission to the hospital show'ed a frail bab} girl, 
undenWight and irritable The head was scpiare, the anterior fontanel four 
fingerbreadths in the anteroposterior directions Examination of the fundus of the 
e}es showed bilateral atroph} of the optic nerves Ihe nose was saddle-shaped 
The low’er incisor teeth w'ere erupted There was generalized enlargement of the 
lymph nodes In the distended abdomen, the Iner and spleen were palpable There 
had been nothing to call attention to the bones In the hospital, the patient’s 
w'eight remained practically stationary (10 pounds, 11 ounces [4 8 Kg]) The 
temperature W'as normal, except for the last flic days of life, wdieii a terminal 
bronchopneumonia dee eloned 

The conspicuous features of the laboratoi} examination were the anemia with 
leukoc}tosis and the calcium and phosphorus metabolic changes There was a 
see ere anemia of the hepochromic t}pe, the changes of the red blood cells being 
as marked as in pernicious anemia The eehite blood cells evere considerably 
increased at times, and coii+aincd about 4 5 per cent myeloc} tes Although the 
chemical examination of the blood shoee'cd nothing \er} striking, the amount of 
calcium ee'as rather high and the phosphates rather low 

Roentgenologic examination showed fibrosclerotic thickening of all the long 
bones with pronounced thickening of the cortex and encroachment of the luinina 
of the long bones, which w'ere of hour-glass shape There was an old fracture 
near the junction of the middle and lower third of the left femur At many places 
the structure of the bones was lost and had a w'hitc, “marble-hke” appearance 
Similar sclerosis was found at the base of the skull 

Symptoms of pulmonary mvohemenl de^ eloped, the temperature rose and 
the patient died with symptoms of bilateral nroncliopneumonia 

Ahshact of Antop^x Piotocol — The body was that of a poorl} nourished 
lemale infant of SH months The skin was pale The anteiior fontanel w'as four 
fingerbreadths in the sagittal direction The costochondral junctions w'ere swollen, 
resembling the rosary in rickets The skull was sawn tlirough with greater 
difficulty than in an adult on account of the extraordinary increase of resistance 
The bones of the skull showed marked thickening and obliteration of the diploe 
The bones of the base of the skull were also much thickened with narrowung of 
the toramina The optic canal was markedly narrowed, compressing the optic 
neree The tlnmus, pituitary and tlnroid glands w’cre small All the bones 
of the skeletal system showed marked changes The cortex of all the long bones 
was markedly thickened, the outer periosteal surface was une^en and inwardl} 
there was transition to less dense compact bone that w'as replacing the bone marrow 
caMtj The line of ossification w'as irregular In size, the epiph\sis was in 
proportion to the enlarged end of the diaphjsis On cross-section of the epiphysis, 
irregular gra^ calcified areas were seen scattered in the blue cartilage Sub- 
periosteal hemorrhages were found practical!} o^er all the bones Histologic 
changes were striking, as there was no resemblance to the normal bon} structuie 
There was no definite canal s}stem found with the characteristic concentric lamina- 
tion, but an osteoid matrix that formed irregular trabeculae surrounding small 
caMties that were parti} filled by fibrous stroma wuth some fibroblasts These 
howeycr, did not form a coherent surface la}er of osteoblasts There w'ere 
numerous giant cells that were not unlike osteoclasts Cellular infiltration was 
present, most of the cells being of the hmphoc}tic t\pe with a small dark nucleus 
and practicall} no cytoplasm There were no granular cells 

Tamihal character is suggested by the cases of Lore\, Re^e and Sick The 
majority of the cases have been found in the earliest childhood, from a few davs 
after birth to 5 }ears In the rest of the cases an earl} onset of the disease is 
suggested with a more benign prolonged cou'^se 

The changes of the bone of the entire skeleton, although thev may be of 
different stages, are Apical, and do not suggest relationship to other diseases of the 



SOCIETY TRANSACTIONS SH 

bone The lack of structure in ^-ray pictures with the increased deposits of calcium 
IS characteristic, and probabl} is the cause of the lack of elasticity and thus of 
the fragility of the bones The fractures ma> be quite frequent and heal apparently 
rapidly with exuberant callus This is also evidence of increased calcium content 
of the blood Histologically, the most conspicuous features are the lack of osteo- 
blasts, the impenect osteogenesis with lack of lamellation and excessive calcifica- 
tion of osteoid tissue There is a lack of bone marrow cavity and bone marrow 
formation Many of the clinical symptoms are easily undei stood from these 
pathologic changes The progressive anemia may lead to a fatal outcome without 
interrening infections This anemia is obviously due to the lack of activity of 
the bone marrow, that leads to extramedullary hematopoiesis It has even been 
suggested (Laurell-Wallgren, Lorej, etc) that the enlargement of the liver, spleen 
and hmph nodes has the same significance as a form of compensatory hyperplasia 
The increase of mjelocrtic cells in the blood with these organic changes resembles 
a leukemic condition Such cases with generalized osteosclerosis were reported by 
Jaksch, Narnverck, etc, but lores emphasizes the difference of this type of meta- 
plastic bone formation in the marrow from the histology of the changes of the 
“marble bones ” The histology of these changes of the bone also excludes syphi- 
litic and rachitic origin In this case reported the evidence seems to be m far or 
of congenital abnormality of osteogenesis of the entire bone-forming system 

DISCUSSION 

M C Peasl, b\ invitation I do not know that I can add anything to Di 
liter’s presentation, except a few' more clinical details At birth, the physician 
did not notice an} thing w'rong w'lth the baby, and at the end of three or foui 
weeks he turned it over to one of our pediatricians as a feeding case, wdio cared 
for It for fire or six months, at the end of rvhich time it was noticed that the 
child rvas apparently blind It rras then sent into our rvards A roentgen 

examination rvas made because of the deformity of the thigh Up to that time 
there rvas no suspicion that there rvas anything rvrong rvith the bones, and the 
roentgen report shorred this surprising condition The roentgenogram of the 
skull rvas one of the most characteristic plates, showing remarkable thickening at 
the base of the skull This child must have had a more acute case than some of 
those described in the literature, because the condition in the bones rvas not com- 
patible rvith life To be sure she did die of bronchopneumonia, but if she had 
not done so, death rvould have occurred from inanition, and that rvithm a ferv 
rveeks 

There is another interesting thing m connection rvith this case Dr LeWald 
made a loentgen examination of the oldest brother of this babj for a condition 
supposed to be Hirschsprung’s disease, but rvhich rras a dilatation of the sigmoid 
In this case the bones, so far as they rvere included in the plates, rvere normal 
That IS interesting from the standpoint that as far as this particular case is 
concerned, rve rrere not able to find any familial factor, and on turther inquiry into 
the family historj, I could find no evidence of a similar condition At the same 
time, cases have been reported m rvhich there has been unmistakable evidence of a 
hereditary factor 

There rvas little external change m the child When I came to the autopsy 
room the abdomen rvas being servii up The pathologist repoited that there rvas 
nothing interesting m the case, so I got the x-ray pictures, and rve proceeded 
to do the autopsy orer, and to remove some of the bones It is not, so far as we 
knorv, a common disease Perhaps if rve rvatch for this condition, rve may see 
it more frequentlj It is the only case of its kind I have ever seen, but perhaps 
rve rvill see it more frequently if the attention of the medical profession is called 
to the possibility of such a disease 

Paul KLEriPEKLR One of the main questions for me in this interesting 
disease is whether Albers-Schoeiibcrg s disease should be considered as an entity, 
as a disease fin gcnrn<!, or rvhether it should not be thought of m connection 
with conditions that arc possiblr more familiar to us, and that become more 
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familiar e\er} dav, since the irradiation for leukemia has become a peimanent 
therapeutic procedure The first cases of osteosclerosis m leukemia weie reported 
bv Askanaz}' a few jears before Albei s-Schoenbeig made his first repoit, and he 
considered the osteosclerosis m his cases as a kind of natuial cure for the leukemia, 
In which he thought that the tissues producing blood cells, instead of pioducing 
blood cells had taken up the tendencj' to produce fibrous tissue Similar cases 
ha^e been reported bv others and since x-rajs and ladium have been accepted 
III the treatment for leukemia, we not lareh encounter fibrosis of the bone marrou 
111 examining the bones in clnoinc mveloid leukemia, which I think is i elated 
to the condition in Albei s-Schoenberg’s disease Dr Altei has emphasized that 
the absence of osteoblasts difterentiates this condition from the osteosclerosis of 
leukemia I feel, however, that it is possible that the osteoblasts are absent in a 
condition m vhich the bone foimaMon is due to metaplasia of fibious tissue, and 
m cases of leukemia treated with radiation I have seen that some of the extensne 
fibrous tissue, which is formed inside the bone marrow caviti <ind which actuallv 
more or less obliterates the bone inariow ca\itv, shows a tendency toi deposits 
of calcium to become metaplastie bone The question arises. In what w'ae is it 
possible for the bone inaiiow to become a fibrous instead of a blood-tormmg 
tissue 1 think it is not so difiicult to explain if one considers the embijmlogi 
ot the bone marrow' In the first months w’hen the piimitne bone marrow cavit\ 
is formed from the periosteum, blood vessels qrow into the cartilage, and thc\ are 
aceompained bv undifferentiated mesencliMnal tissue, whieh begins to t.ike up 
blood foi mation, and form the earh henioc\ toblasts 1 he same tissue has the 
potentialities to foim fibroblasts, and it depends on the stimulus w'lneh w'av it 
goes Undei roentgen treatment, apparentlj undifferentiated mescncln me, which 
remains in the bone marrow' to regenerate bone inanow during life, takes up the 
hbioblastic tendenev and loses the hematopoietic tcndcne\ 1 he same oceiiis in 
these cases which have been de'ciibed bv Askanaz^ and othcis as osteosclerotic 
leukemias In the case of Albers-Schoeiibcrg’s disease one can onh think of a 
congenital perveision of the undifferentiated incsenclnine which instead of form- 
ing blood cells fiom the first, torms onlj fibi oblasts such a congenital perversion 
would be one form of such an alteiation of the differential potentialities of the 
mesenclwme, as it is expiessed in the cases of leukemia under ladiation treatment 
It IS not so surpiismg that the inesenchjme does not alwa3's fulfil the pin pose it 
has under noimal conditions I icmeinbei one case of diffuse lipomatosis of the 
bone inaiiow' in an adult, w'lth seicre clnoinc anemia One can account foi this 
condition in exacth the same wai the undifferentiated incsenclnine, instead ol 
forming blood cells oi fibroblasts takes up exclusivclv the storage of fats ind 
in this wae, instead of cellular bone marrow, onh fat inanow is tormed 

Should w'e not consider Albers-Schoenberg's disease a disease of the bone 
marrow lather than a disease of the bone^ The picdonnnance of the alteiation 

of the blood picture in iiiost cases possible points m this direction \Vhat w'cie 

the changes in the spleen, the Ivmiih nodes and the hvci ^ Was there extensive 
blood formation ^ Was the picture one that reminded j'ou of leukemia oi w' is 
there incrclv an excessne compensatorv extramedullar}' blood formation^ 

hicnoiAS Alilk I did not want to go into the explanation of what I meant 
b\ congenital absence of normal o«tcogencsis I mean Ih it there is an abnormal 
bone foiinalion, and I think that is the onh explanation the perveision of the 
function of the bone mai row I tried to emphasize it in the question of the 
histologi , for I found now'here a bone tissue of normal structui e, and that 
feature differentiates it fiom the osteosclei osis, which one sees in leukemias oi 

blood diseases of othci tvpes T here is an extensive htci ature on the leukenne 

changes of the bone in the German litei ature but thei all show fibrosis of the 
bone marrow' m conjunction with the iioimal osteogenesis, while here the osteo- 
genesis IS entnely absent If it w'eic due to that explanation we ought to see 
cases of 'Mbcrs-bchocnberg’s diseisc more fiequenth That is also one of the 
arguments against siplnhs 
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I could find no evidence in the liver and spleen of hematopoietic function When 
there is a leukemic picture where the nodes are enlarged, the enlargement of the 
spleen and l 3 mph node take the place of the function of the bone, but m my case 
It did not 

An EvALV^vriON or inn EritiiIvOcvtc SnouinMATioN Reaction as a 
Roetine Diagnostic Procedere in hie General Hospital Helen S 
Pittman (bv invitation) 

The author gives a brief survev of the historv of the sedimentation of erythro- 
cvtes The method employed is the Westergien modification of the Fahraeus 
technic The material presented includes results in 139 proved cases and 41 
instances of arthritis from i series of 250 tests made on patients at St Luke’s 
Hospital in New York Temperatuie, er 3 throcyte and leukoevde counts, and 
Wassermann reactions of the blood where available were recorded 

The series is divided into 23 controL 41 cases of arthritis, 22 of malignant 
tumor, 17 of extra-abdominal infection and 75 fiom patients admitted complaining 
ot abdominal pain The latter group included salpingitis, appendicitis fibro- 
mvomas of the uterus, carcinoma of the stomach and pancreas peptic ulcer and 
cholec 3 stitis and cholelithiasis The eflfect on the rate of intake of the food 
and anemia are considered In each instance recent literature is reviewed, and 
table and graphs ot results are shown From this senes it is felt that the following 
points mav be made Blood counts in cases of anemia are distorted onlv with 
a red blood cell count of less than 3 000,000 Readings below 30 mm per horn 
are indicative of osteo-arthritis Readings in excess of 40 mm per hour ixiint 
to an infectious etiologv Between 20 and 40 mm per hour, both varieties arc 
found In malignant tumors the test was found to offer no diagnostic aid The 
rate likewise is of no assistance in infections In vairious abdominal conditions 
the rate is of assistance onlv when very much elevated above normal Rates in 
excess of 80 mm per hour have been found onlv with acute suppurative processes 
m the low er part of the abdomen or pelvis W ith rates below 50 mm , all con- 
ditions in the series were represented The test is interpreted as being oi 
diagnostic value onlv m the light of other clinical and laboratory observ^ations 

DISCL'SSION 

Ai FRED PiAiiT The influence ot anemia on the sedimentation test has been 
mentioned It is astonishing to see how divergent are the opinions expressed m 
the literature From m\ own experience I agree with Dr Pittman’s statement 
that onl 3 a marked anemia interferes sufficiently with the sedimentation rate so 
that it must be considered clmicalL^ A slight degree of anemia has no influence 
I should like to know if Dr Pittman thinks that the rapid rate in these higher 
grades af anemia is due to the relative increase m the plasma protein, or perhaps 
to the relative incease of cholesterol, which is not infrequent in some high grade 
anemias I have no personal experience concerning this, but a comparison of 
the chemical analysis of the blood which mav have been done for other reasons 
with the results of the sedimentation test might bring out some interesting facts 
As far as the much discussed question of the differentiation between acute 
salpingitis and acute appendicitis is concerned, I should like to know how much 
time elapsed between the onset of the first symptoms and the taking of the blood 
The following reason is behind this question When a woman becomes sick with 
an acute pain m the lower part of the abdomen, tne disease does not start at that 
moment The infection has been there for some time That means there has 
been sufficient time for absorption from the infectious area, which as we assume 
leads to the increase in the sedimentation rate On the other hand, when a person 
has pain in the right lower quadrant due to appendicitis, then we know that the 
infectious focus may be extremely small, and we assume that the mflammatorv 
process is an early one, perhaps only a few houis or perhaps only one hour old 
That could explain easilv the fact that when one sees such a patient directlv after 
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the onset of the abdominal pain, the sedimentation rate may be nearh normal 
1 herefore, in comparing" the sedimentation rate in patients with appendicitis and 
acute salpingitis, I think one must know how much time has elapsed after the 
first attack of pain I know that some people, when they see a normal sedimenta- 
tion rate m spite of severe abdominal symptoms, exclude acute salpingitis, and 
then the remaining diagnostic points generally lead to the diagnosis of acute 
appendicitis I should like to know where the surgeons of St Luke’s put the 
limit of operability When everything else is normal but the sedimentation rate 
IS high, some surgeons say “I do not operate unless it is below that point ” I 
recall a patient who died after a seemingly safe operation, when nothing indicated 
am particular danger, and my opinion was asked if the sedimentation rate would 
have given a contraindication to operation The chart really showed a high 
sedimentation rate 

A.S far as tumors arc concerned, I wonder if one can expect a small scirrhous 
carcinoma to have the same effect on the sedimentation rate as, for instance, a 
large, ulcerating carcinoma of the intestine I do not feel that carcinoma can be 
considered as an entity m its action on the sedimentation of the red blood cells 

Hei ex P Pittmax'" I am afraid I cannot tell vou to wdiat the increase m 
the sedimentation rate is due I have contributed nothing to the theory of the 
])henomenon 

The two cases of acute appendicitis m wdiich I found a very high rate w'ere 
both m young people, one presenting sMiiptoms for about tortv hours, and the 
other between twentv-four and thirt\-six hours 
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Ueber die arute end chromsche Gelbe Leber mrophie mix besonderer 
BeRUCKSICHTIGUNG IHRES EPIDEMISCHEN AUETRETERS IN SCHWEDER IM 
T\hre 1927 Bj' Prop Dr Hieding Bergstrand, Stockholm Price, 

14 klarks Pp 114, with 68 ilhisti ations and 2 colored plates Leipzig 
Georg Thieme, 1930 

Ihe studies reported in this monograph are based primarily on the epidemic 
of acute vellow atrophy of the hvei which occurred in Sweden in 1927 The 
97 cases recorded in that 3 'ear form the basis for the percentages quoted, but all 
a\ailable material from a total of 150 cases was used for study In this epidemic, 
the disease was five times as prevalent in the cities as in the countrj’', although 
only about one third of the population of Sweden is urban , it involved women 
in 72 per cent of the cases , it wa"" most frequent between the ages of 30 and 60 
years, and it was evident in two waves, one reaching a peak in July, the other a 
lower peak in November Pregnancj' and syphilis were negligible factors, 
because none of the \vonien was pregnant or had been recentlj’’ delivered, and 
onh’’ 1 patient w'as S3'philitic 

To substantiate his contention that acute yellow' atiophy is the result of 
infection, the author recorded all details relative to the clinical aspects of the 
disease S 3 mptoms m the upper respiratory tract and the gastro-mtestinal tract 
most frequently preceded the atrophy of the liver, and 16 per cent of the patients 
w'ere operated on because the symptoms simulated gallstone colic After this 
prodromal stage, 76 per cent of the patients became jaundiced The anatomic 
picture was a central necrosis m the liver lobules of greater or less extent, 
followed by regeneration and replacement of scar tissue The center of the 
lobule IS the seat of greatest damage, presumably because it contains the greatest 
amount of venous blood Studies of corrosive preparations seem to indicate that 
whole regions ir the liver are normally more venous than others, and thus more 
extensive damage to the liver is evident in such places, as in the front surface 
near the suspensory ligament Four gross liver types are recorded, a coarse^ 
nodular type, lesembling a hepar lobatum, a Laennec type, a coarsely granular 
type and a finely granular type The latter tw'o are associated w'lth the more 
chronic cases 

Clirical Allergii, Particuiari\ Asthma and Ha\ Fever, Mechanism 
AND Treatment By Francis M Rackemann, M D , Physician to the 
Massachusetts General Hospital, Instructor in Medicine, Harvard Medical 
School, Boston Price, $10 50 Pp 617, with 30 figures New York 

The Macmillan Company, 1931 

The mam object of this book is “to define the present-day conception of the 
mechanism of asthma, hav-fever and allied disordeis and then to discuss the 
methods of diagnosis and treatment wnth the results obtained ” Part I, consisting 
of 220 pages, is devoted to a consideration of the phenomenon of h 3 'persensitn e- 
ness histor 3 ', experimental basis, chemistr 3 ', immunology, desensitization, bacterial 
allerg 3 ', and nature, origin and diagnosis Perhaps the discussion in this part 
may be more technical, more detailed and more elaborate than is really necessar 3 ', 
but the author makes an earnest attempt to establish the distinctions betw'een 
allergy, immunity and “normality ” One of the difficulties lies in the circumstance 
that certain teims, e g, allerg 3 , have been given different meanings at different 
times klany of the questions that present themselves m this field cannot now 
be answered satisfactonb Part H, of about 355 pages, deals with the clinical 
manifestations of allergy serum disease, hav-fcver, vasomotor rhinitis, asthma 
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(seven chapters), urticaria, erjthema multiforme, angioneurotic edema, eczema, 
migraine and other manifestations of hvpersensitiveness At the end of each 
chapter is a list of pertinent references The last chapter presents an interesting, 
comprehensive discussion and summarj In the appendix is a useful list of 
allergens, except pollens, and also a list of patent medicines used m the treat- 
ment for asthma and hay-fever There are thirtv black and white illustrations, 
mostly of practical clinical interest The book is printed in clear t^pe on glazed 
paper that seems thicker and heavier than necessary There can be no question 
of the value of the book, especially its second part, to the clinician, whether 
he IS engaged m private practice or in special clinical work Ihe monograph 
presents the results of a rich experience in the application of immunologic 
principles to the diagnosis, prevention and treatment of so-called allergic diseases, 
and on that account it will also have a special interest for the immunologist 

Intestinal Tubepcllosis, Its Importance, Divgnosis and Treatment A 
Study of the Second vr\ Ulcerative Type Bj Lawrvson Browx, 
il D , Consultant to the Trudeau Sanatorium, Saranac Lake, New York, 
and Homer L Sampson, Roentgenographer of the Trudeau Sanatorium, 
Saranac Lake, New York Second edition, thoroughlv rerised Cloth 
Price, $4 75 Pp 376, rvith 122 engraA mgs and 2 colored plates Philadelphia 
I ea & Febiger, 1930 

The fact that a second edition of this monograph — although dealing with a 
rather specialized topic — is published four jears attei the first attests to the Mtal 
interest which it eroked In the meantime a great deal of discussion has gone 
on about the theses ot the audiois, to wnt that ulcerative tuberculosis of the 
intestines is not necessarily a late complication of pulmonar} tuberculosis, that its 
diagnosis can be made roentgenologically, and that in a high percentage of cases 
ultraviolet irradiation affords sjmptomatic relief and piodiices healing in some 
The numerous publications on these questions that have been published since 1926 
have sw'elled the biogiaphv of the book from twentv-one to tw'ent} -seven pages 
But the dissenting opinions on the reliabihtj' of tlie diagnostic procedures are rathei 
summarilv disposed of in the forew'ord and are explained mainh b} faulty technic 
It might, however, be mentioned that the clinicdl material at the disposal of the 
authors is not paiticularly suited to establish the s]3ecificitj of their method The 
mam additions to the book are an elaboration on the technic of the roentgenologic 
diagnosis, and a welcome enlargement of the chapter on “Pathological Anatomy 
of Intestinal Tuberculosis,” w'hich appears now under the name of its author, 
L U Gardner This chapter, which is based entirelv on the thorough work of 
Its author on a rich and well analj’^zed material, deser\es particular praise The 
monograph co%ers, in addition to the specific subject, competent and clear dis- 
cussions on the anatomv and physiology of the intestines It is again w'armly 
recommended to the attention of all those m medical work who aie interested 
in intestinal tuberculosis 

Techniques histologiques de neurop \tiioi ot il B\ I\ \n Blktrand 
Directeur a I’Ecole pratique ties hautes etudes. Chef de laboratoire de la 
Clinique neurologique de la SalpHriere Preface du Professeur G Giiillain 
Price, 50 francs Pp 376 Pans Masson & Cie, 1930 

As Guillain justl> remarks m the introduction to Bertrand’s book, the progress 
of modern neurologj can be advanced best b} the combined knowdedge of both 
clinical and pathologic fields The success of the pathologic phase depends much 
on the staining methods Untortunateb’-, during the last tw'entv-fi\e leais the 
latter became so numerous that it is not possible even foi a specialist to mastei 
them all, wdiile an average laboratorj w’orker is unable to oiient himselt as to 
their relatne merits Too often thej”^ are not accessible because thej'' are scattered 
m the numerous journals, many in foreign countries For this reason Bertrand’s 
manual is invaluable, and as he is an experienced and indefatigable worker in 
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the fields of pathologj and neui opathologv, he is competent to guide one through 
the mass of methods and to emphasize those that are the most important and 
^aluable Concise as he is m his description and much as he has reduced the 
number of the methods, it required a respectable volume to present the subject 
satisfactorilj' Short chapters deal also with the gross methods of examination 
of the central ner\ous system, from the time of the delivery of the cadaver to 
the necropsj room to that of the sectioning of the brain and its staining A 
concise outline is given of the methods of examination of the peripheral nerves 
and of the use of the infra-red light in cytologic studies and photomicrography 
of the central nervous svstem Bactenologic features pertaining to the central 
nervous sj'stem mitochondria and connective tissue are fully discussed in separate 
chapters On the whole, it is an excellent and indispensable manual written in 
clear and plain language and excellently edited 

Tlberculosis IX Man and Lower Animals By H H Scott Special 

Report Series, No 149, Medical Research Council Price, 4 Shillings 

Pp 270 London His ^fajesty’s Stationer j Office, 1930 

In this book are assembled a set ot useful records in the comparative patho- 
logic anatomy of spontaneous tuberculosis m man, wild animals in captivity, birds 
and reptiles A considerable portion of the book is devoted to tabular summaries 
of necropsies of tuberculous human patients and animals, with discussion directed 
tow^ard the varvmg character and distribution of lesions in the different species 
The material is drawn from postmortem recoids ot Chinese ot the laboiing class 
in Hong Kong, and wild animals djing of tuberculosis m captivity in the 
Zoological Gaidens of London The book will prove valuable to all who have 
occasion to consider the manifestations of tuberculosis m animals of varvmg 
habits of life and of varying susceptibility to the disease 



Books Received 


The Pathology or Imeunal Disl\ses By William B03CI, MD, MR 
CP (Ed), Dipl Psych, FRSC, Professor of Patholog\, Unuersitv of IMani- 
toba. Pathologist to the Winnipeg General Hospital, Winnipeg, Canada Price, 
cloth, 310, net Pp 888, with 298 illustrations Philadelphia Lea & Febiger, 1931 

The Factor or iNrrcTiON in the Rheematic State By Alvin F 
Cobuin, Resident Physician Presbyterian Hospital in the City of New York 
Price, $6 00 Pp 288, with 48 illustrations Baltimore Williams & Wilkins 
Companj', 1930 

Probeems A^D Methods ot Research in Proto 700 Eog\ By Iwent}'- 
Seven Contributors Edited by Robert Hegner, Professor of Protozoology, and 
Justin Andrews, Associate in Protozoologj', Johns Hopkins University School of 
Higiene and Public Health Price, cloth, S5 Pp 532, with 32 illustrations New 
\ork The Macmillan Companj, 1930 

PATiioEOGisciir Anatomie und Histoeogie dlk Vi rgiitengen Bear- 
beitet ^on Dr Else Petri, Berlin Bildet Band X vom Handbuch der speziellen 
pathologischen Anatomie und Histologie herausgegeben -von F Plenke und O 
Lubaisch Price, 144 marks, bound, 148 marks Pp 724, wuth 96 illustiations 
Berlin Julius Springer, 1930 

VeRHANDEUNGEN der DEUTSCHI N I’ATHOEOGISCHEN GLSEIISCHArT Im 
A.uftrage des Vorstandes herausgegeben von dem derzeitigen Schriftfuhrer G 
Schmorl in Dresden Funfundzw'anzigste Tagung gehalten in Berlin am 3-5 
April, 1930 Generalregister zu Tagung 21-25 Mit 114 Abbildungen im Text 
und 9 Tafeln Pp 422 Jena Gustav Fischer, 1930 

An\tomie und Pathoeogie der Spontanerkrankungen der ri einen 
Labor \TORiUMSTiERE Kamnchen, Meerschweinchen, Ratte Maus 
Herausgegeben von Rudolf Jafte, Berlin Mit 270 zum teil Farbigen Abbildungen 
Price, 98 marks , bound, 102 marks Pp 832 Berlin Julius Springer, 1931 

A Study in Nutrition An Inquirt Into the Diet or 154 Famii ies or 
St Andrews By E P Cathcart and AMT Murra}', assisted by M Shanks 
Medical Research Council Special Report Series, no 151 Price, 1 shilling, net 
Pp 60 London His Majesty’s Stationery Office, 1931 

Handbook of Protozoologt By Richard R Kudo, D Sc , A.ssistant Pro- 
fessor of Zoology, Universit} of Illinois Price, ^p5 50, postpaid Pp 451, w'lth 
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E.AIBOLISM AND THROMBOSIS 

PROLONGED DIRECT ODSERVATION OE THE PHENOMENA IN PIAL 
VESSELS or THE LIMNG CAT 

AUBREY WEBSTER 4RMENTROUT, MD 
unutrsity, va 

The pieseiit status ot knowledge conceining embolism and throm- 
bosis has been attained thiough clinical examinations, autopsies, experi- 
ments on animals and obseivations made diiectly on the streaming blood 
The original object m this in\ estigation was the study, by direct 
obsei ration m the living animal, of the effects pioduced by fat emboli 
in the pial blood vessels and the compaiison of these effects with those 
pioduced bv various other foreign body emboli The results are per- 
haps moie significant fiom the point of view of the fundamental piob- 
lems of embolism and thrombosis 

Welch ^ defined embolism as the “impaction m some pait of the 
vascular system of any undissolved mateiial hi ought there by the blood 
curient ” He stated fuithei that “an embolus is the starting-point of 
a secondarj thiombus which usually, although not always, completes 
the closure of the vessel, if this was not effected by the embolus itself, 
and extends on each side to the neaiest branch, ’ and that “whereas the 
mtioduction of such foieign bodies as threads, oi bristles with rough 
surface, into the circulation is an efficient cause for thrombosis, per- 
fectly smooth indifferent bodies as small glass balls, may be mtioduced 
without causing coagulation ” 

Zahn," in 1872, was one of the first to make a srstematic study of 
the formation of thrombi He distinguished the red, or “coagulating,” 
thrombi from the white, oi “separating,” thrombi, and by direct obser- 
vations on the circulating blood in the mesenteric blood vessels of the 
frog, he w^as able to follow the inception of the latter He observed, 
that, following a sticking injury of the wall of the blood vessel, a white 

Submitted for publication, Julj- 23, 1930 

This ivork was done during a 3 rear’s tenure of a Philip Fracis du Pont 
research fellowship 

1 Welch, W H Thrombosis, in Papers and Addresses, Baltimore Johns 
Hopkins Press, 1920, vol 1, p 110, Embolism, ibid, p 193 

2 Zabn, W Untersuchung uber Thrombose Bildung der Thromben 
Virchows Arch f path Anat 62 81, 1875 
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thrombus began to form, the process being initiated by collections of 
^\hlte blood cells at the point of mjur> These, be later noticed, bioke 
down into a finelj granulai mass In this same senes of experiments 
threads were introduced into veins, and it was noticed that thrombosis 
sufficient to close the vessel occuiied only in a very weak stream In a 
stream of normal speed only a thin layei of cells occurred about the 
thread From these experiments he concluded that the led thiombi 
are caused by a coagulation of the blood, while the white thrombus is 
a product of a “sepal ation” of the blood, the lattei being staited by the 
accumulation of white blood cells 

Following the description of the blood platelets by Flayem, these 
began to be considered as important components in the formation of the 
white thrombi In 1882, Eiz/ozero,'* lepeated the observations made 
b} Zahn, using hovever, the mesenteric blood vessels of the cat instead 
of those of the fiog The mesentcr}’- was floated out over the stage of 
the microscope in salt solution, and obseivations vere made by means of 
a water immeision lens "With this apparatus, by obseivmg a small 
blood vessel, he could see a thud formed element cnculating between 
the other elements of the blood This he identified as the blood platelet, 
already described On pressing the vessel that vas under observation 
with a sharp needle he noticed a collection of platelets at the point of 
injury At first only a few were deposited, but in a shoit time theie 
^\ere large accumulations A few blood cells also became attached As 
the thiombus giew, it filled the lumen of the vessel and hindered moie 
and more the flow of hlood Howevei, if the stieam was strong, the 
entile thrombus, oi onl> a part of it, was earned avay, foiming a plate- 
let embolus This piocess he observed man} times in the same vessel, 
as often peihaps as three or foui times m the couise of fifteen minutes, 
and it was lepeated foi hours until the experiment ended It was also 
noticed that simple jailing of the vessel b} accidentally hitting the 
microscope might produce a similai formation, but to a less extent 

To observe the foimation of thrombi on foieign bodies, Bizzozeio 
introduced strings into the jugular A'-eins of dogs and labbits When the 
string was left in the vein for fifteen minutes, there was found about it 
a small white thrombus, composed chiefly of platelets, but with a few 
white blood cells present in the periphery If the stung was left for an 
hour, the platelets in the center Avere found to have formed into a finely 

3 HaAcm, G L’anatomie normal et pathologicjue du sang, Pans, 1878 

4 Bizrozero J Ueber einen neuen Formbcstandtheil dcs Blutes imd dessen 
Rolle bei Thrombose imd der Blutgerinnung, Virchovs Arch f path Anat 90 
261, 1882 
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gianulai mass From these experiments Bizzozeio concluded that the 
blood platelets, and not the white blood cells, play the most important 
pait 111 the formation of white thiombi, and that the granular sub- 
stance, foimerly asciibed to a decomposition of white blood cells, results 
from an alteration of the platelets 

In 1886, Eberth and Schiminelbusch,’'’ also woiking with mammals, 
confirmed the woik of Bizzozero as to the initiation of the white 
thrombus by the accumulation of platelets They, howevei , considered 
that this process is dominated by the mechanical relations of the blood 
stream By observing the normal stieain they found that all the blood 
platelets and all the led blood cells, because of their greater specific 
gravity and the unequal velocity m the individual portions of the lumen, 
flow in the middle of the vessel surrounded by an envelope of plasma, 
in which only a few of the relatively light leukocytes aie found If the 
velocity of the blood stieain is deci eased, inoie white blood cells and 
then the platelets aie distiibuted in the plasma zone Because of this 
characteristic they argued that no thrombosis can take place in a normally 
flowing stream, even if the wall of the vessel is injuied, as no platelets 
can come in contact with the endothelial defect When, however, there is 
a slowing of the stieain with a change m the "vascular wall, theie results 
at the place where the vascular wall is not intact, an accumulation 
of blood platelets This accumulation is consideied to be a result of a 
“viscous metamorphosis” m the platelets From their obseivations they 
concluded fiist, that mechanical changes m the blood stream are as 
essential for thrombosis as is injury to the wall of the blood vessel , 
and second, that the white thrombus is foimed from prefoimed blood 
constituents and lesults fiom an accumulation of blood platelets, wherein 
a few red and white coipuscles are accidentally included Therefore, 
they consideied the foimation of a thrombus a result of a “conglutina- 
tion” and not of a “coagulation ” 

Welch,® 111 1887, using hgatuies, foreign bodies and caustics, 
confirmed m many lespects the woik of Eberth and Schiminelbusch, 
but disagieed about the pait played b)- coagulation In the thrombi pio- 
duced he was able to demonstiate the presence of fibrin as early as five 
minutes after the application of the ligatures, in some instances, and after 
fifteen minutes very often A considerable amount of fibrin was found 
unifoimly at the end of half an hour On the basis of these results 

5 Eberth, J C , and Scliimmelbusch, C E's.perimentelle Untersuchungen 
uber Thrombose, Virchows Arch f path Anat 53 39, 1886 

6 Welch, W H The Structure of White Thrombi, in Papers and Addresses, 
Baltimore, Johns Plopkms Press, 1920, vol 1, p 47 



522 


ARCHIVES OF PATHOLOGl 


the attempt to draw a shaip distinction between thiombi foimed b} 
conglutination and those foimed b}'- coagulation was consideied unwai- 
1 anted Welch also showed that thrombosis often fails to be produced 
following the action of caustics, sci aping the inteiioi of the blood vessel 
and so foith wdien the stieam is not slowed 

Beiieke,’’ in 1913 directh observing the sti earning blood, emphasized 
again the mechanical changes in the stieam He obser\ed that when a 
paitial obstruction is pioduced m the blood stieam, there is developed 
peiipheialh to the obstiuction a small eddy oi wdiirlpool Into this edd_\ 
platelets aie collected and held, latei becoming attached to the point of 
iniury oi being earned aw^a} in the blood stieam The same phenomenon 
was noticed wdieie tbeie was a sudden widening of the blood stream 

The part pla}ed b} bacteiia in the foimation of thiombi about 
foieign bodies m the blood stieam w'as demonstiated b} McLean** In 
1915, he found that wdien a steiile thiead is mtioduced into the lumen 
of a vein so that about fiom one half to thiee fourths of an inch 
( 1 27 to 1 88 cm ) i emains suspended in the vein oscillating in the blood 
stieam no thiombus foims on the thiead oi at the point of intioduction 
of the thiead The same was found to hold tiue in the case of an aiten 
even if the thiead lemamed in the \essel foi fiom four to seven days 
If, how^eiei, a thiead that had been contaminated wuth a cultuie of 
Staphylococcui, albits oi aiucus w'as introduced theie was found a 
laige thrombus at the end of foui days wdien a vein w'as used, and 
at the end of five da}S wdien an aiteiy was used Fioiii this it was con- 
cluded that infection and neciosis, oi the toxins derived from an infec- 
tious and neciotic piocess, aie piobably the most impoitant factois in 
the pioduction of a thiombus 

Shiono}a,” in 1927, studied the foiniation of thrombi m an extia- 
coiporeal loop By shunting the blood from the caiotid aiteiy into the 
jugular vein thiough a collodion tube he was able to w'atch the foima- 
tion of thrombi in its passage over this foreign body It was found 
that the cii dilation through the loop ceased m the normal animal in 
fiom six to ten minutes The formation of wdiite thrombi wds noticed to 
stait in from twm to thiee minutes aftei the beginning of cii dilation 
through the loop and fibrin appealed twm or thiee minutes later 

From the foregoing review one may conclude that thiombosis staits 
h} an accumulation of platelets at the point of injuiy to the Avail of the 

7 Beneke, R m Krehl-Marchand Handbuch der allgemeinen Pathologie 
Leipzig, S Hirzel, 1913 aoI 2 p 130. sec 2 

8 McLean xA, Thrombosis and Embolism, Surg Gmec Obst 20 457, 1915 

9 ShionoA^a, T Thrombus Formation m Normal Blood m the Extrai^ascular 
Loop, J Exper Med 46 13, 1927 
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blood vessel In a short time fiom two to thiee minutes, fibrin is 
piesent in the thiombus The piogiess of this thiomhus then depends 
on the stiength of the ciiculating stieam and on the presence of bacteria 
01 of neciotic oi injuied tissue Fiom the experiments of Bizzozeio 
It IS evident that ^er} Aoung thiomhi are w^eak prohabh owing to a 
lack of any laige amount of fihiin m the eail} stages, and that m a faiil} 
brisk stream they ma} be repeatedl} bioken oft and sw^ept away It 
should be noted that most of the expeiiments mentioned weie earned 
out wuth an injuied Aasculai wall at the site of, oi in close proximit} 
to, foimation of the thrombus 

It may also be concluded that on the surface of lotigh foreign bodies 
thiombosis starts m the same Avay as at points of injurj to the wall of 
the blood vessel, but that about smooth objects, such as glass balls, 
thiombosis does not occur 

Fat embolism was fiist obseived in expeiimental animals b} 
]\Iagendie m 1821 In attempting to inciease the viscosit} of the 
blood Magendie thought that the intioduction of so innocent a sub- 
stance as fat wfould cause no inconvenience How^evei, a tew'^ minutes 
after the injection of an ounce of oil into a vein of his expeiimental 
animal, the animal died At autopsy he found that the circulation and 
lespiiation had failed because of the inabiht} of the blood to letuin 
to the left side of the heart owung to the blocking of the pulmonary 
capillaries with oil 

Fat embolism has now^ hecome a subject of consideiable impoitance, 
manv clinical cases ha\e been lepoited, and a large amount of expeii- 
mental woik has been done 

Zenker and Wagnei,^- m 1862, lepoited the fiist cases of fat embol- 
ism occuiiing m man The first of these was obseived in a man who had 
leceived a crushing injury wuth multiple fractures of the ribs and 
lacerations of the Inei and stomach Waithin in 1913, in an extensne 
leview'^ of the hteiature, found the total numbei of cases to be about 
350 tbough many of these he thought w'eie not so cleail} defined 
as to place them beyond doubt 

The occuirence of fat embolism following distui bailees to depots 
of fat bas been demonstiated m numeious lepoits of cases and expeii- 
mental obseivations Among these may be cited those of Warthm,^“ 

10 Magendie, M Note sur I’lntroduction des liquides visqiieiiv dans les 
organs de la circulation et sur la formation du foie gras des ^eseaux J de phjsiol 
et de path gen , 1821 p 37 

11 Zenker cited bv Welch (footnote 1 second reference! 

12 Wagner cited by Welch (footnote 1 second reference) 

13 Warthin S Traumatic Lipemia and Tatti Embolism Internat Clin 
4 (s 23) 117 1913 
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Gauss, Weiman,^" Coilette,^'" Bissell,i‘ Siegmund/® Clarke/'’ Sutton-® 
and Caldwell and Huber That it may also occui without trauma has 
lecentl}- been emphasized by Lehman and Moore®® Aftei a review 
of conditions undei which this may occui they divided them into met- 
abolic distui bailees, poisonings, toxemias fiom acute infections and 
toxemias iiom the destiuction of tissue They consideied that in these 
cases the iat, cii dilating in the blood stieam ordinarily in a very fine 
emulsion, is changed so that an agglomeration of these small pai tides 
takes place, and that in this way fat globules aie built up to a size 
sufficient to plug capillaiies Experimentally they weie able to pro- 
duce fat embolism in animals by mtiavenous injection of ethei dm mg 
the stage of digestive lipemia 

Because of clinical manifestations fat embolism is usually spoken 
ot as cerebral or pulmonaiy That a shaip distinction cannot be drawn 
between the two was demonstiated b}' Nakata,®® Reutei ®^ and others, 
•\\ho showed that fat is able to pass the pulmonary capillaries and 
those of the gi eater circulation The changes taking place in the brain 
following embolism have been desciibed by Warthm, Weiman and 
Gauss Giossly the hi am shows scatteied small hemorihages, to which 
the name “cerebial purpura” has sometimes been given These aie 
usually extiemelv small and occui most often in the white mattei, 
though at times they may be found m the giay IMicroscopically these 
hemorihages aie found to siiriound a small aiea of degenerating or 
neciotic cerebial tissue, in the centei of which is a small blood vessel 
filled with fat Edema is fiequently maiked, and at times there is 
a slight infiltration by lound cells, though this is nevei maiked and 

14 Gauss, H Studies m Cerebral Fat Embolism, Arch Int Med 18 76, 1916 

15 Weiman, W Ueber die Hirnveranderungen bei ccrebraler Fettembolie, 
Deutsche Ztschr f d ges gerichtl Med 13 95, 1929 

16 Corlette, C E On Cerebral Fat Embolism Report of a Case with 
Recoier}', J Australia 1 229, 1925 

17 Bissell, W W Pulmonary Fat Embolism, Surg CMiec Obst 25 8, 1917 

18 Siegmund, H Fettembolie als Todesursache, Deutsche mil -arztl Ztschr 

47 407, 1918 

19 Clarke, B E Fat Embolism Report of Two Fatal Cases Following 
Orthopedic Operations, JAMA 88 919, 1927 

20 Sutton, G E Pulmonarr’' Fat Embolism, Ann Surg 76 581, 1922 

21 Caldwell, G T and Huber, H L Fat Embolism Following Trauma to 
Bones, Surg Gynec Obst 25 650, 1927 

22 Lehman, E P, and kloore, R M Fat Embolism, Including Experimental 
Production Without Trauma, Arch Surg 14 621, 1927 

23 Nakata, T Recherches sur la question de I'embolie graisseuse de la petite 
et de la grande circulations. Rev med de la Suisse Rom 38 486, 1918 

24 Reuter, W Experimentelle Untersuchungen uber Fettembolie, Frankfurt 
Ztschr f Path 17 205, 1915 
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IS usually dififuse, not assuming the shape of a img, as do the extravasated 
led blood cells As to the time of appeal ance of the hemorrhages theie 
are diffeient opinions Ribbert said that they appeal after the 
third day, Giondahl-*' found them after fifty houis, and Warthm 
lepoited finding them m a patient d)ang twelve hours after injuiy 

In the lung the successive clianges taking place have been studied 
m a senes of expeiimental animals by Lehman and McNattm It 
W'^as found that within a shoit time aftei intiavenous injection of 
cottonseed oil there aie miliai} hemorrhages and areas of edema m 
the lung Following this, probably within a few hours, theie is infil- 
tration wuth polymoi phonucleai and mononuclear leukocytes, and within 
a few'’ days endothelial leukocj'-tes and fibi oblasts appeal The piocess 
may then progiess to a scan mg of the lung, with an increase of fibious 
tissue, or, if an acute inflammation is supei imposed, bronchopneumonia 
W'lth purulent bionchitis may develop 

Paul and Wmdholz-® emphasized the pait plaj'ed b}- fat emboli 
in the kidne}s They w'eie able to collect a numbei of cases in wdiich 
the patient’s condition just befoie death lesembled m man}' respects 
that of patients dying in uremia They w'ere able to show, by repeated 
intiavenous injections of small amounts of fat m expeiimental animals, 
a marked use m the retention of nitrogen They consideied, therefoie, 
that the coma fiequentl) noticed m these cases is due in pait to the 
uiemia pioduced and not entirely to the cerebral emboli 

In a lather extensive seaich through the hteiatuie only one lepoit 
could be found of a case m wdiich there had been direct observation 
of fat emboli m the streaming lilood, this having been published by 
Jacobi and Magnus in 1926 Thiough a tiephined opening in the 
dog’s skull, they were able to watch the eftect of various kinds of 
emboli on the vasomotor activity of the cerebral vessels Foi then 
observations no covering for the exposed jiia was used It w'as found 
that when the filtrate from a solution of amyl nitiite in from 5 to 
8 per cent alcohol w'as injected into the caiotid aiteiy of the side which 
they w'ere obseiving, blood clots could be seen in the blood vessels of 
the pia Theie w'as noticed, in addition to the stasis pioduced by the 

25 Ribbert, cited b}' Corlette (footnote 16) 

26 Grondahl, cited bj' Corlette (footnote 16) 

27 Lehman, E P , and McNattin, R F Fat Embolism , Pathologj of Lungs 
in Experimental Fat Embolism, South M J 22 201, 1929 

28 Paul, F , and Windholz, F Experimentelle Studien uber die Fettembolie 
und den durch sie verursachten Tod, Mitt a d Grenzgeb d J\Ied u Chir 38 
614, 1925 

29 Jacobi, W, and JMagnus, G Experimentelle Beitrage sur Frage der Hirn- 
embolie, Deutsche Ztschr f Ner\enh 91 219, 1926 
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traemented column of blood a contiaction of the vessel extending foi 
some distance beyond the embolus This pictuie did not last long, 
having cleaied after the first injection within two minutes After a 
second like injection the vessels had not letuined to noimal at the 
end of se\en minutes Injections of ink and air weie found to pioduce 
a some^^d^at siinilai picture, the vasculai conti actions being always 
prominent The cii dilation did not lecovei in cases in which an was 
used ^^dlen lat was injected, howeiei theie followed no such con- 
tiaction, and the column of blood came up into contact with the fat, 
pushing It on ahead, so that the cii dilation soon lecoveied to an appioxi- 
mately noimal state 

From these exjDeiiments they concluded that following embolism 
tiom blood clot (pioduced by amyl nitiite m alcohol), ink and an, 
theie IS pioduced at the jjoint of occlusion and beyond it a vascular 
contiaction which causes cnculatoi} distuibances exceeding those 
actualh produced b\ the embolus On the othei hand, it was noticed 
that fat pioduces no such contiaction This is given as the explanation 
uhy fat emboli aie fiequently less injuiious than othei types of emboli 

It is to be emphasized that this study vas made uithout jjiotection 
of the blood vessels and undei unconti oiled conditions of piessuie 
This mav account foi the difteiences in the obseivations made by these 
uoikers and the obseivations to be desciibed heie 

EXPERIMENTAL MET HOD 

The method employed in the jTresent senes of expeiiments is that 
of Foibes used by Cobb and Foibes in then studies ot ciiculatoiy 
phenomena in the jiia Foi a detailed desciiption the leadei is refeiied 
to the article b} Foibes,®" in which the method is fully illustiated, a 
leview of the vaiious methods jneviously einplojed is also given 

A biief desciiption of the appaiatus®^ will be gnen heie foi the 
convenience of those not aheadj familial with it Of pnmaiy interest 
IS the specially designed glass window, head clamp and mechanical 
stage foi call) mg the microscope 

The window is composed of a heaiw metal ring, wdiich is beveled and threaded 
so that it can be screw'ed into a trephined opening in the skull In the bottom of 
this ring a circular cover glass is fastened The metal ring is perforated by tw'o 
holes, and into each of these the shaft of a 17 gage hypodermic needle is soldered 
\s these holes connect wnth the under surface of the w'lndow, fluid can be injected 
through the needle and air can be removed from beneath the window, wdien the 
latter is in place 

30 Forbes, H S The Cerebral Circulation Obsenations and Measurement 
01 the Pial Vessels, Arch Neurol & Psrchiat 19 751 1928 

31 This apparatus w'as made in the laboratories of the Harvard IMedical 
School under the direction of Dr Forbes 
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The clamp for holding the head is made of heav}^ steel It has three screws 
with swivel points, which are placed m such a manner that when they are tightened 
on the skull of a cat, the head is held firmly in one position with the left parietal 
region well exposed (fig 1) The mechanical stage for carrying the microscopic is 
made of heavy brass, and when fastened to the operating table it can be adjusted to 
any desired field by means of two screws Because of the close proximity of the 
animal’s head it is necessary to remove the ordinary stage and substage from the 
microscope before attempting to use it For illumination a caibon arc has been 
used instead of the filament lamp originally described , this has been found satis- 
factory, though possibly not as steady as the other type of light The beam is 
filtered through a 10 per cent aqueous solution of copper sulphate to which a few 
drops of saturated aqueous solution of picric acid have been added This gives a 
green beam of light which throws the arteries and \ eins into deeper contrast and 
gives a white background ^^'^Ithout this filter the whole field appears reddened 
It also serves to dimmish the heat from the carbon arc 



Fig 1 — Forbes’ apparatus set up 1 A window m place , B, clamp for holding 
animal’s head , C, mechanical stage carrying microscope 

With this appaiatus a good exposuie of the parietal region is 
obtained, the head of the animal is held steady ovei long periods, and 
the micioscope can be leadily adjusted to any desiied field In addition, 
by means of the window and by reason of the possibility of injecting 
or lemovmg fluid thiough the needles fiom the mterioi of the cranium, 
piessuie 1 elationships are controlled, so that, so far as the pressure 
of the spinal fluid is concerned, conditions appioach the physiologic 
In the expel iments the proceduie was as follows 

Sodium amytal was used as tlie anesthetic in most instances, ether and ethyl 
carbamate (urethane) each having been used on one occasion As a rule 50 mg 
of amytal per kilogram of body weight was employed, but, as the drug deteriorates 
after being made up for some time, larger doses weie at times required From 
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ten to fifteen minutes after the mtrapentoneal injection of this amount of drug, 
warmed to the temperature of the body, the animal was usually anesthetized so 
that the operation could be started To facilitate respiration while the head was 
m the clamp and to make possible artificial respiration m emergency, a tracheal 
cannula was first inserted Following this the left carotid artery was dissected 
free and a large string placed about it in order that it might be easily found later 

The left parietal region was now exposed by removal of the skm and muscles , 
the head was firmly clamped in place and an opening made by trephine in the most 
convenient location exposed As soon as the button of bone was removed, an 
occipito-atlantoid puncture was made, and from the cisterna magna from 1 to 
2 cc of cerebrospinal fluid n as removed This drew the surface of the brain awav 
from the opening and permitted the removal of small spicules of bone from the 
inner table immediately around the opening The dura was now lifted by means 
of a needle and touched with a small cauter}^ heated to a dull red As soon as the 
dura was perforated, it was lifted away from the upper surface of the brain, 
except at points where small vessels united the two These sometimes resulted in 
troublesome bleeding points, which, if touched ivith the cauterj, could, as a rule, 
be easily controlled The dura ivas lifted b 3 '^ means of small forceps and removed 
by means of the cautery at a little distance from the bonv margin Care had to be 
taken at all times to prevent bleeding If there were any bleeding points in the cut 
edges of the bone, thej had to be stopped with bone wax before the removal of 
the dura 

The window w'as then screwed into place, and through the liypodermic needles 
any trapped air was w^ashed out wnth w'arm Ringer’s solution When all the air 
bubbles were out, the needles w’ere tightly corked The needle m the cisterna 
magna was connected with a glass manometer filled to 100 mm above the level of 
the former with Ringer’s solution The mechanical stage, wnth the microscope 
attached, was then fastened to the table, the light w'as focused on the wnndow', and 
the set-up was complete 

In some of the earh experiments an attempt wms made to obtain readings of the 
blood pressure, but ow ing to the duration of the experiments it w'as found impos- 
sible to keep blood from clotting m the blood pressure apparatus This attempt 
was therefore abandoned 

For photography a Leitz “micca” camera was used m some instances and the 
‘ makam” in others W ith the latter much better detail w as obtained 

It should be emphasized here that the animal recened no physiologic care 
during the obser\ ations, and no asepsis W'as used in anv of the procedures How^- 
ever, mflammator\ reaction w'as never marked, and even after nmety-six hours, m 
one case, the field was clear save for a slight blurring due to edema As the blood 
pressure could not be followed by manometer, the general state of the animal was 
judged by changes in the speed of circulation m the exposed blood vessels This 
IS apparently a rather delicate means of estimating circulatory efficiency 

NORMAL APPEARANCES 

The normal conditions were fully desciibed by Forbes,®” but in 
Older to make cleaiei the changes taking place with the vaiious expeii- 
mental procedures the followung brief desciiption wall be given 

The arteries and the i ems stand out on a white, sometimes a slightly yellowish, 
background The arteries are bright red, in contrast wnth the purplish red of the 
leins, so that the two can be readih identified Occasionally m a large arterv, 
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especially if it makes a sharp bend, there tan be noticed a slight pulsation cor- 
lesponding to the beat of the heart As for the flow, in the arteries it is too swift 
to be seen until it reaches the fine arterioles, where rapid flow can sometimes be 
seen In the veins, on the contrary, m all sizes, the flow can be seen In the 
smaller ones, individual corpuscles are observed floating in the plasma When 
the venules are followed into the veins, it is noticed that the stream line of the 
individual venule can be followed for a considerable distance before its identity is 
lost among the other inflowing streams No definite capillary loops can be seen, 
but arterioles only large enough to admit red blood cells in single file can fre- 
quently be observed 

EXPERIMENTAL OBSERVATIONS 

The expeinnents earned out have consisted of the injection of 
vaiious types of foreign substances into the carotid aiteiy of the cat 
and the observation of the effect of these on the blood vessels of the 
pia and on the rate of the blood flow ovei vai>ing lengths of time 
These obseivations weie made by means of magnifications of 45 and 
100 The numbei and the type of experiments lepoited my be seen 
by leference to the table 

Fat — Eighteen animals were used in observations of fat embolism 
Cat fat, cottonseed oil, cieam and an emulsion of cottonseed oil and 
of soap were used In some of the experiments the fat was previously 
stained by the addition of a few ciystals of Sudan III or with a small 
amount of a 1 per cent aqueous solution of osmic acid In some pre- 
liminary experiments the animals died, but none of these is included in 
the eighteen mentioned 

Nine experiments weie earned out with unstained cat fat The 
cat fat for this purpose was obtained by rendering the fatty tissue 
obtainable fiom the previously used animal After being rendered it 
was put in the refrigeiator and kept there until it was needed Before 
being used, it was wanned until it just became fluid The amount 
of this fat injected vaiied somewhat, but it was found that the optimal 
amount to yield a number of emboli without causing immediate death 
of the animal was about from 0125 to 0 25 cc The duiation of these 
observations varied fiom three to fifty-six horns 

The other group of experiments included two with cottonseed oil, 
three with an emulsion of cottonseed oil, one with thick cream, one 
with cottonseed oil stained with osmic acid and two m which cat fat 
stained with sudan III was used In geneial, the results obtained in 
the second group weie analogous to those obtained with the fresh, 
unstained cat fat Those of special interest will be noted later 

With the animal prepared m the mannei described, the caiotid 
was exposed and the fat injected slowl)^, care being taken that after 
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the point o£ the needle ^\as in the artery, ti action on the lattei was 
released, so that the flow of the blood was not retaided by a kinking 
of the vessel Soon after the injection was begun, fat dioplets weie 


Table of E\ fci imcnts 


V eight, Amount, 


Cat 

Date 

Kg' 

Anesthetic 

Material Imittecl 

Cc 

Duration 

7 

12/17/29 

j 7 

Amj tal 

Cottonseed oil 

0 25 

3% hr 

8 

12/11/20 

0 

j > 

Am^ tal 

Cottonseed oil st lined 
tilth osmic icifl 

0 125 

12 hr 

9 

12/13/29 

2 4 

Ainj tal 

Cat fat unstained 

0125 

27A0 hr 

10 

12/10/20 

2_2 

Ama tal 

Thick ere im 

2 ■) 

3 hr 

11 

12/18/20 

2 5 

Ann t il 

Cottonseed oil 
emulsion 

1 0 

12 hr 

lO 

12/23/29 

2 0 

Ainjt il 

Cottonseed oil 
emulsion 

0 125 

7>/A hr 

14 

12/30/29 

2 0 

Ann tal 

Cottonseed oil 
emulsion 

0 5 

3 hr 

14 

2/18/30 

20 

Ainvtal 

Cat fat unstained 

1 0 

30 hr 


2/20/30 

2 7 

Ann tal 

Cat fat unst lined 

0 125 

24 hr 


2/21/30 

1 0 

Ani^ tal 

Cat fat unstained 

0 25 

15 hr 

j7 

2/22/30 

1 0 

Ain\ tal 

Cat fat unstained 

0 25 

12 hr 

V 

2/24/„0 

2 4 

Ainjtal 

Cat fat unstained 

0 25 

12 hr 

o9 

2 / 2 I/ 0 O 

30 

Aln^ tal 

Cat fat unstained 

0 2 

50J4 hr 

44 

3/10/30 

3 2 

Ain^ tal 

Cat fat unstainoil 

0 5 

49 hr 

41 

W13/30 

2 0 

Ann t il 

Cottonseed oil 

0 00 

20 hr 

40 

1/14/30 

] ' 

Ann t il 

Cat fat unstained 

0 09 

o4 hr 

05 

4/25/30 

2 4 

Ann t il 

Cat fat stained 

111 th Sudan III 

0 5 

3 hr 

00 

4/20, oO 

U J 

Ann tal 

Cat f It stained 

111 th Sudan III 

05 

91/2 hr 

1 

11/15/20 

30 

Ain\ tal 

Animal charcoal 

0 25 

48 hr 

2 

11/19/20 

2 5 

Ann tal 

Animal cli ireo il 

1 0 

9% hr 

> 

11/21/29 

2 7 

Ann tal 

A\ illon charco il 

0 25 

<)V. hr 

4 

11/20/29 

0 j! 

Ain\tal 

Animal chareo il 

1 0 

4 hr 

1'} 

1/21/30 

2 5 

Fther 

Willoii chnreoiil 

0 25 

0 hr 

jOl 

2/ 7/30 

2 4 

Ainjtal 

Animal charcoal 

0 5 

24 hr 

81 

2 /I 2 / 0 O 

0 1 

Etln I c irb iniate 
(urethane) 

Animal charco il 

0 5 

0 hr 

81 

2/17/30 

2 4 

Ainr tal 

Aniin il charco il 

0 5 

4 hr 

50 

3/20/ 0 

*) ^ 

Ann tal 

Animal eh iico il 

05 

30 hr 

64 

4/14/80 

oO 

Amj t il 

Animal eh iicoal 

0 5 

4 hr 

23 

l/15'^O 

2 n 

Imj tal 

1 merj ponder 

1 0 

■) inin 

20 

1/24/30 

4 0 

Amt tal 

Emcrj ponder 

0 5 

15 nun 

27 

1/25/30 

2 5 

Ann tal 

rmerj ponder 

0 5 

10 min 

oO 

i/ao/„o 

0 T 

Am\tal 

G1 iss poiieh r 

0 5 

') iniu 

10 

1/ 2/.0 

2 1 

Aina tal 

Moist blood elot 

0 25 

90 hr 

17 

1/ 7/30 

2 0 

Ann tal 

Dri blood clot 

10 

2S hr 

20 

1/11/30 

1 9 

Aunt tl 

Contaminated 
blood clot 

20 

1 hr 

21 

i/n/oO 

20 

Amj tal 

Contaminated 
blood clot 

05 

2SH hr 

24 

1/18/30 

2 1 

Amatal 

Contaminated 
blood clot 

1 0 

4 hr 

11 

12/31/29 

2 1 

Amj tal 

Air 

2 S 

S hr 

o3 

8/25/30 

2 1 

Ann t il 

Air 

04 

2 hr 


seen passing along in the laigei blood vessels At first, these all passed 
out of sight, but as more came along, main of the smallei vessels weie 
found to be plugged vith fat The largei dioplets of fat seemed to 
have a tendenci to pass b> the smaller vessels until piessuie became 
such as to force some of it into them When a fat dioplet became 
caught in a a essel it as a i ule, plugged it completel) 
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The size of the blood vessels plugged varied with the amount of 
fat, the larger the amount injected, the largei were the vessels that 
weie found blocked ^^’’lth the smaller amounts the vessels blocked 
were usually small, emboli were fiequently seen m vessels measui- 
mg fiom 12 to 14 microns m diameter 

After the lodging of an embolus, the size of the blood vessel in the 
case of the larger vessels was apparently unalteied In tne smaller 
arteiioles there was often noted an apparent sti etching of the wall 
of the vessel over the embolus (fig 2 A and B) The changes actually 
taking place could not be measuied however, as it was not known before 
the injection just which vessels would be the ones to be plugged In 



Fig 2— A, photomicrograph of a fat droplet lodged in an arteriole (X 80) 
The photomicrograph was taken twelve hours after the injection of the fat On 
each side of the embolus there is a short column of dark purple cells (indicated 
arrows) There is a slight bulging of the \essel over the embolus B, photo- 
micrograph of a fat embolus (X 80) A short column of dark blood cells can 
be seen on each side of the embolus 

none of the preparations weie theie any evidences of contraction 
eithei pioximal or distal to the embolus The blood column came up 
to and in contact wnth the end of the embolus, producing a stasis of 
red cells back to the next branch At times m the largei vessels theie 
w^as noticed a tendency foi the led cells to creep up beside the fat, 
but It w'as nevei obseived that a channel w^as reestablished m a vessel 
at fiist completel} occluded Fiequentlj the stieam fiom an unblocked 
vessel as it passed a branch wdnch w^as occluded, would drive into the 
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lattei ^^lth each pulse, and, a little at a time, sweep the tiapped blood 
cells out until finally theie was mostly plasma remaining, with only a 
tew red cells close to the embolus In spite of this marked stasis, no 
thrombosis occuiied, though the vessel was plugged foi as long as 
twenty-four houis Although the majoiity of the fat emboli were 
diiA'-en, aftei seveial hours, into the substance of the biain and the 
circulation m the largei vessels was m many places i eestablished, it 
seems impossible foi some of the capillaiies not to have become per- 
manently plugged It was not hoped to see these plugged, as the)'’ 
could not be seen before the injection, but it was expected that, should 
the) become plugged, there would be produced small henionhages, 



Fig 3 — Free-hand sketch of fat droplets m arteries and veins The letter A 
indicates a fat droplet with a small white thrombus about it in a vein , B, fat 
droplets in a venous branch , C, a fat droplet plugging an arteriole , D, trapped 
blood cells that have become deep purple, and E, bulging of the flowing stream 
of blood into the blocked branch Note the thinning of the blood cells in the 
blocked portion of the a essel 

as these haA^e been so fiequently stressed as indicating fat embolism m the 
capillaries of the skin Although hemorrhages Aveie constantly searched 
foi in all piepaiations, they Aveie ncA’^er found The pial A^essels may 
be peculiar in this respect, as hemoiihages AA'^ere found in sections taken 
from the substance of the biam in some of the animals 

Fat AA^as found in the form of small free droplets in the A^eins 
(fig 3) many times The shoitest time elapsing after the injection 
into the carotid before the appearance of fat in the veins AA^as ten 
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minutes It may have leaclied the venous side soonei than that, how- 
ever, as attention was piimaiily focused on the arterial emboli At 
times fat globules api^eaied m the veins singly oi in pans, often, how- 
evei, laige numbers at a time passed along m the veins, welling up 
fiom vessels of the ceiebium At times these droplets became lodged 
m the veins, appaiently foi no leason at all, since the vessel was so 
much laigei than the paiticle of fat This, however, was probably due 
to the deciease in the powei and speed of the stieam as it lecedes 
fiom the foice of the aiteiial pulsation and leaches the bioader veins 
]\Iany of them lodged at the point wheie an artery crossed over a 
vein, depiessmg somewhat the wall of the lattei 

The pictuie of fat m the veins ivas jDaiticulaily striking when 
flesh fat stained deeply with siidan III was used Large yellow 
dioplets could be seen m the veins, and on close examination it was 
found that theie weie somewhat iiregulai white haloes about these 
dioplets, and that on the distal side (m reference to the blood curient) 
theie weie foimed small white thiombi Although these weie much 
smallei than those seen with chaicoal (to be desciibed m later paia- 
graphs), they could be seen breaking off and being earned away fiom 
time to time 

Although, as stated, the fat dioplets, as a lule, plugged completely 
the vessels on the aiteiial side in which they lodged, several instances 
were seen m which this did not occui One of these was paiticularly 
interesting In a faiily laige-sized vessel seveial dioplets of fat were 
lodged, but m such a way that blood continued to flow by them About 
the distal one white thi ombi were being formed, and these could be seen 
breaking oft and being carried away, jUSt as will be desciibed m the 
case of charcoal emboli 

In the expel iment m which thick cream was used, only a few 
emboli weie found in the pial vessels, even aftei the injection of 2 5 cc 
During the injection, however, the cieam could be seen coursing thiough, 
so that it was known to have passed the blood vessels, and not to have 
been blocked from some cause lowei in the couise of the artery On 
section many emboli weie found in the biam substance 

A typical piotocol of this senes of obseivations follows 

Cat 9, weighing 2 4 Kg , was employed for the experiment 

Dec 3, 1929 

10 10 a m 17 cc amjtal (1 per cent) is given intraperitoneally 

10 20 a m Operation is started 

11 20 a m Operation is over 

32 The brains from all the expeiimental animals were saved and studied The 
pathologic eftects at the end of the various lengths of time will be reported later 
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11 30 a m 
11 31a m 


11 50 am 

12 05 p m 


12 10 p m 


12 30 p m 
1 30 p m 

7 00 p m 


10 00 p in 
Dec 4, 1929 

9 00 a m 

11 00 a m 
1 30 p m 

3 00 p m 


Unstained cat fat, 0 125 cc , warmed until it becomes fluid is 
injected into the left carotid 

Large fat droplets are seen coursing through the medium-si/ed 
arteries, lodging m the arterioles and complete!} blocking the 
blood flow There is a slight oscillator} mo\ement of the blood 
in the blocked vessels, but no blood is found going past an} of 
the emboli 

Large fat droplet is found in a \ein 

Mail} fat droplets are seen in the veins Veins are much 
larger apparentl} than the drops of fat, but the latter chug to 
the vail of the vessels, while the blood flows around them 
One arteriole contains a long fat embolus, distal to the 
embolus is a clump of cells, of deep purplish color, proximal 
to the embolus there is inostl} plasma with a feu red cells in 
It This IS not clotted, as the red cells float to and fro 
Cells, deep purple, are noticed working up beside the embolus 
Embolus IS being pushed along a little further IMam fat 
droplets are seen in the veins 

Very little change is observed Embolus has been pushed a 
little further, but it still completeh blocks the vessel, though 
red cells are still present along one border 
No change is observed 

No change is observed 

No change is obscr\cd, no hemorrhages are found 
Circulation is weaker, fat has possibh been pushed a little 
further 

Cat IS found dead No hemorrhages ha\e been noticed at am 
time about the vessels exposed through the window 


Chaicoal — Ten animals were used in obsenations of chaicoal 
embolism \^er} finel}'^ powdered chaicoal was used, animal chaicoal 
111 eight animals and ivillow chaicoal in two Theie weie no appaient 
diffeiences between the observations in expeiiments m which animal 
chaicoal was used and those m ■which wallow chaicoal was used To 
detei mine wdiethei the i esult w'-ould be diffei ent wnth i arious anesthetics, 
ether and ethyl carbamate (methane) w’-eie each used m one expeii- 
nient No significant alterations m reaction occuiied Consequently, as 
aniytal was iiioie convenient under the experimental conditions, this 
w^as the anesthetic thereaftei employed The time of coagulation w^as 
detei mined m seveial of these animals, and no alteiation was found 
For obtaining emboli wath charcoal a small amount of the powder 
w^as mixed wath appi oximately fiom thiee to four times its volume 
of Ringer’s solution, and a small amount of this suspension, usuall} 
about 0 5 cc , w'^as injected into the left caiotid of an animal, prepared 
as desci ibed As the number of emboli obtained varied wath the diflrei ent 
suspensions, the field w^as w^atched with the low" magnification and 
wdien a number of emboli had been obtained, the injection w"as stopjied 
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Within a few moments after the injection A\as started, particles 
of charcoal could usually be seen in the pial blood vessels Some of 
these were carried by the blood stream on through the exposed field 
and out of sight, otheis were found lodged in vessels of various sizes, 
depending somewhat on the size of the particles injected Some of 
the emboli caused a complete blocking of the vessels in which they 
lodged This might be permanent, or the embolus a little latei might 
be swept on, leaving no eMdence of injury to the wall of the vessel 
Foi the most pait, however, when the \essel was completelv plugged, 
the embolus was not dislodged, but blood could be seen coming up to 
and in contact with the embolus 



Fig 4 — A, photomicrograph of a charcoal embolus (X 80) The white throm- 
bus about this embolus is easil> seen The blood continues to flow past it B, 
photomicrograph of a charcoal embolus (X 80) There is no eiidence of anv 
formation of a thrombus about this embolus 

Other emboli weie observed to be located in a peifectl} white field, 
ajDpaiently having no connection with the circulation This might pos- 
sibly have been caused by a conti action of the blood vessel m which 
such pai tides had lodged, with the consequent expulsion of all the 
blood fiom each side, or it might have been due to the action of plasma 
As previously noted, the blood cells in the pioximal poition of a blocked 
vessel might be washed out b^ the action of the curient m the vessel 
fiom which it branched It seems possible that latei the plasma thus 
left 111 this poition of the vessel mai ha\e passed by the embolus to 
displace the cells in the distal portion 
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Soon aftei the lodging of a paiticle of chaicoal Avhich did not 
completely occlude the blood vessel, there appealed on the surface of 
the embolus a small white thiombus This at times reached a size 
easily seen , at other times it was perceptible only by careful examina- 
tion (fig 4 - A and B) This thiombus might complete the occlusion 
of the vessel 

This thiombus fiequently did not occlude the blood vessel, and it 
IS this fact which is of special interest Blood continued to flow for 
hours past an embolus of rough chaicoal that had become stuck in 
a small vessel, and this in spite of the fact that the stieam was often 
much slowed on account of the numbei of emboli present 

It the thrombus did not occlude the blood A’essel, it inci eased vei\ 
slouly 111 size, except m the direction of the blood stieam or, in other 
voids, distal to the embolus Theie it giew more rapidly, clung to 
the embolus, swinging to and fio in the stieam, and finally was bioken 



Fig 5 — Camera lucicla drawings of a foreign bod}' embolus (X SO), showing 
successive stages m the formation of a platelet embolus At first there is a thin, 
white thrombus, which can be seen w'av’ing from side to side in the blood stream 
distal to the embolus This gradually increases in size and finall} becomes so 
large that it is broken off and sw'ept aw'av' 

off and earned awa} (fig 5 ) This piocess might be lepeated over 
and ovei , with appai ently little or no hindrance to the flow of blood In 
one expel iment theie weie thiee lather laige emboli caught in a vessel, 
onl}' a little distance apait In spite of the size of the emboli and the 
sloiving of the stieam which they pioduced, the blood continued to 
flow past them for houis 

Obseivations weie made over peiiods var3ung fiom foui to fort}- 
eight houis In all of these theie weie to be found emboli past which 
blood was found flowung until the death of the animal oi until the 
expel iment was ended Although the majority of the emboli were 
caught in laiger blood vessels some were found occluding small ones, 
yet no hemoirhages weie seen about any of them 
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A typical piotocol follows 


Cat 30-a, weighing 2 4 Kg , was used in this experiment 


Feb 7, 1930 
9 00 a m 
9 IS a m 
10 IS a m 

10 so a m 

10 51 a m 


10 55 a in 


11 30 a in 


2 OOp m 

3 OOp m 
9 30 p m 

Feb 8, 1930 
9 30 a in 

11 00 a m 


16 cc 1 per cent am 3 dal is gnen intraperitoneallv 
Operation is started 

Operation is completed, and animal is ready for injection of 
suspension 

Small amount of suspension of animal charcoal is injected into 
left carotid 

Many emboli are present Some of these are found completely 
blocking the vessel in which the}’’ ha\ e lodged In some cases, 
the stream is appaiently not much aftected, in others, it is 
slowed 

An embolus is found in an arteriole, the width of the embolus 
apparently equal to the diameter of the lumen of the vessel , 
stream m this region is somewhat slower than normal , no 
contraction of the \essel is apparent A white thrombus is 
present, some being broken away from the peripheral portion 
from time to time 

Circulation continues past the embolus There is no apparent 
increase in the swe of the thrombus, although wdnte thrombi 
aie still foiming and being broken awav 
No change is observed 
Photograph of embolus is made 

No change is noted Cat is wwapped and left for the night 

Circulation is weaker Blood continues to flow past the 
embolus 

Blood still flows past the embolus The entire circulation is 
somewhat weaker, and the stream past the embolus is also 
somewdiat retarded A second photograph is taken of the same 
embolus and the cat is killed The duration of observation of 
the one embolus was twentj'-four hours, during which it had 
not shifted its position, nor had it occluded the lumen, though 
the piece of charcoal was large compared to the si?e of the 
vessel (fig 6 A and B) 


Einoy and Pozvdcied Glass — Four cats received injections of emeiy 
and powdeied glass, thiee leceived injections of emery and one of 
powdeied glass Foi the injections of emeiy a small poition of com- 
meicial powdeied emeiy was placed in a mortal and ground until a 
veiy fine powdei was obtained To this was then added about fioni 
three to four times its volume of Ringer’s solution, and the mixture 
was stared vigorously It was found that, despite considerable giinding, 
it was difficult to get the powdei fine enough to lemain in suspension 
Tiouble was also encounteied when an attempt was made to inject it 
as the small pai tides of emeiy would get between the plunger and 
the ban el of the syringe and cause it to stick A suspension having 
been prepared by vigoious staling, a small poition was diawn into the 
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Miinge and quickl} injected Because of these difficulties it was impos- 
sible to inject a measuied amount 

The thiee animals gnen injections of jDoitions of this suspension 
died Mithm a few minutes after the injection In the blood vessels 
could be seen long voimhke stiings of vhite thrombi vaving in the 
lapidh failing blood stieam At times red blood cells were caught in 
them These thrombi occasionalh appealed to be attached to the walls 
ot the ^essels moiing backA\ard and for^^ard AMth each caidiac pul- 
sation Following the death ot the animal theie \\as alwa\s noticed a 
congestion of the pial ^essels instead of the blanching seen following 
death tiom other t}pes of emboli 

The same difficulties were encountered when it was attempted to 
iiiiect powdeied glass The single cat into which a small amount was 
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I'lg 6 — A photoniicrograpli of a cliarcoal embolus four hours after injection 
B the same embolus twent\-four hours after injection (X 60) This illustrates 
the continued flowing ot blood past an embolus apparcnth large enough to block 
the \essel completeh 

injected Ined onh a shoit time the blood tessels being rapidl} filled 
with thrombi 

Blood Clot — Ihe exjieiiments with blood clot weie designed to see 
whether the jireiious piesence of elements of coagulation would cause 
an increase in the speed of thrombosis Fne cats weie used Three 
difterent t3pes of material weie used x\s onh one of each t3"pe was 
satisfactor3 these three alone will be reported on, one in detail the 
other tw o in summar3 As w ill be seen, the results w ith all of these 
were \er3 similar to those obtained with chaicoal 

Cat 16 weiglung 21 Kg was used in one of the experiments Tiie clot from 
5 cc of blood which had been obtained from a cat forr\ -eight hours preMoush 
and had been kept on ice was remoied Irom its serum placed in a mortar and 
ground until it could be passed through a no 20 Luer needle In order to facili- 
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tate injection a little of its serum was added to the ground clot The protocol 
follows 


Jan 2, 1930 
10 38 a m 

10 48 a m 

11 55 a m 

12 00 m 


12 03 p m 
12 30 p m 
1 00 p m 


2 00 p m 

9 30 p m 
9 40 p m 

Jan 3, 1930 
9 00 a m 

12 25 p m 

2 30 p m 

9 45 p m 


10 00 p m 

Jan 4, 1930 
8 30 a m 

10 00 a m 
12 30 p m 

11 00 p m 
Jan 5, 1930 

10 00 a m 

11 30 a m 
11 45 a m 

4 00 p m 
6 OOp m 
11 30 p m 


V 

e 

10 5 cc of 1 per cent amytal is gnen mtraperitoneally 
Operation is started 
Operation is completed 

0 25 cc of blood clot is injected into the left carotid Immedi- 
ately after the injection, many hbrm emboli are seen m the 
arteries As the field is watched, emboli lodge, the flow is 
re\ersed, another lodges in another vessel, and the first is 
swept aw'a\ This shutting and opening up of channels con- 
tinues 

IManv white thrombi are seen m the veins, some large 

White emboli continue to dodge about in the vessels 

All the arteries seem apparently clear of emboli, with the 

exception of tw'o vessels In each of these twm, at a point 

where it branches (fig 7), is lodged a large wdnte embolus, 

from three to four times as long as it is wnde The flow of the 

blood past It IS impeded, but is still fairlv brisk 

The flow' about the tw'o emboli continues No other emboli are 

found 

Xo other emboli are found The flow in the lower branch of 
one of the arteries containing an embolus is stopped 
Stream is going past the embolus m both branches of artery 
in w’hich at 9 30 flow' m lower branch was stopped , the flow 
IS continuing uninterrupted past the embolus in the other 
artery shown in figure 7 

The flow' past both emboli is about the same , the animal is in 
good condition 

The animal is restless , it is given 5 cc amj tal intraperi- 
toneallv The flow continues the same 

Some edema of the pia is observed The circulation is appar- 
ently not changed by the emboli 

The circulation continues good, and the blood continues to 

flow past the obstructions' with the same speed as w'as noted 

tw'entj'-four hours previousl 3 ' The animal, not deeply anes- 

thetmed, responds to stimulation activeh 

The animal is somew’hat restless, 5 cc of amytal is gnen 

intiaperitoneallv 

The circulation is unchanged 
No change is seen 

The blood flows strongly past the emboli 

The right hind leg is spastic, no change m circulation is seen 

The circulation is the same 
No change is seen 
The circulation is still strong 
No change is seen 
No change is seen 
No change is seen 
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Jan 6, 1930 

9 00 a in The circulation is much weaker, but the blood is going past 
the emboli Ihere is no apparent increase m size in the sur- 
rounding thrombi 
9 30 a m Xo change is seen 

12 00m The circulation is weaker, but the flow continues past both 
emboh The animal is killed The duration of obser\ation 
has been iiineh -six houis 

In anothei expeiiment tMth blood clot a suspension of dried blood 
clot t\as used Blood obtained fiom one of the animals pretiously used 
t\as allowed to dry on a piece of filtei paper Aftei drying it -was 
broken into small pieces put m the mortar and gi ound until a fine powder 
had been made A small amount of this giotind, diied clot uas mixed 


'1 

I 


Fig 7 — A blood clot embolus, past which the blood continued to flow for 
nineh-six hours 

With about tliiee times its volume of Ringei s solution just a few 
minutes before the injection was made 

The animal liaMiig been piepaied in the usual manner 1 cc of the 
desciibed suspension was injected into the left caiotid Aftei the injec- 
tion blown emboli could be seen in the small pial blood tessels Some 
of these completel} occluded the ^essels m which the} lodged, wdiile 
otheis did not In one field tlieie was an embolus which was lodged in 
a small lessel just proximal to a point wheie it branched Past this 
embolus the flow was intermittent, sometimes going briskh and at other 
tunes being completel} blocked The animal was killed at the end of 
twent} -eight hours and at this time the blood w^as still mteimittenth 
flowing past the embolus 

In a third expeiiment a cat recened 0 5 cc of a suspension composed 
of ground dried blood clot mixed w ith 2 cc of a fort} -eight houi broth 
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cultme of a liemol}tic sti eptococcus and 1 cc of Ringer’s solution 
Many emboli -weie seen following the injection As these lodged there 
was noticed the formation of white thrombi about them The amount of 
secondaiy thiombosis was, m some instances, sufficient to stop the flow 
of blood In one portion of the field there was noticed a laige brown 
embolus caught at the bifui cation of a fairly large artery On this 
embolus white thiombi formed, and the flow m both branches was 
stopped However, within a short time blood was found flowing again 
111 both blanches This flow continued until the animal was killed, 
twenty-eight and a half houis after the injection was made 

Aj) — Since the lesults obtained in the two expeiiments with air 
are analogous, a piotocol of one only will be given 
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2 Kg, was used in this studj' 

10 cc of 1 per cent amytal is given intrapentoneally 
Operation is started 

Operation is eompleted, and 0 2 cc of air is injected into the 
left carotid Almost immediately bubbles of air are seen in 
the larger arteries, moving swiftly along, and within a short 
time they have passed out of the field, leaving it clear No 
contraction of the vessels is noticed as the air passes along 
0 2 cc of air is injected The larger arteries are filled, some 
retaining the bubbles for a short time, but these are soon 
cleared This time a number of the smaller vessels are also 
filled with air, but with each pulse the air is pushed a little 
further along the vessel and soon the field is practically clear 
The blood column comes m contact with the air in a manner 
very similar to that m the case of the fat emboli, and the 
meniscus is of the same shape 
No emboli are present 

0 2 cc of air is injected, with this injection practically ever}"^ 
visible artery is filled with air The air is being pushed along, 
however, with each impulse 

Only two small emboli found in the entire field No air has 
as yet been observed in the veins 
04 cc of air is injected Many vessels are filled 
All emboli are gone from the field 

02 cc of air is injected Many of the smaller vessels and a 
few of the larger ones are filled with air 
The field is clear of emboli 

04 cc of air is injected Every artery m the field is emptied 
of blood 

No emboli are found anywhere 

04 cc of air is injected Many emboli are seen 

The field is clear of emboli 

0 4 cc of air is injected Many emboli are seen, the field is 
blanched 

The field has just cleared 
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5 OOp m 0 4 cc of air is given The ^esscls are blanched Spasticit\ 
of the right fore leg is noticed, and coiuulsive motion in the 
left leg 

5 30p m The held is clear, evcept for a feu small ressels m one 
quadrant 

5 45 p m The field is entireK clear 

7 COp m The circulation is verj-' strong, the field is clear of emboli 
no air has been seen at ain time in the veins Ihe animal is 
killed 


COMMHNT 

B) cliiect obseivation of the pial blood vessels it was seen that 
fat emboli, pioduced b} injection of fat into the caiotid aitei} of the 
cat completely blocked, as a rule, the vessels in Mhich they lodged 
Most of the fat, within a lelatively shoit time, was pushed into the 
substance of the biaiii if too laige an amount had not been injected 
Some of the fat tiaveised the capillaiies and in some instances, could 
be found in the veins ■within ten minutes aftei the injection 

Owing to the usual complete plugging of the aiteiial vessels ■when 
fat lodged in them theie was little oppoitumty foi the stud\ of white 
thiombi about them Howevei, in one instance the aiteiial stieam 
was seen passing seveial small fat dioplets The stieam at this point 
was slow'ed so that the individual cells could be seen Undei these 
conditions it 'W'as obseived that wdiite thiombi foimed about the distal 
fat droplet and -w^eie fiom time to time bioken oft and earned aw'ai 
On the fat dioplets seen m the veins especially on those stained 
with Sudan III, small wdiite thiombi could also be seen These ahvavs 
lemained small, and the masses that w'eie given oft fiom time to time 
w^eie also small None of the veins w’-as evei found blocked with a 
thiombus developed on fat dioplets although at times a niimbei of 
them weie present behind a small aiteiy wdiere it crossed a vein 
In none of the experiments w’^eie hemoiihages noted, although 
small blood vessels weie often blocked This was unexpected, as 
petechial hemoiihages have often been noticed in the skin following 
fat embolism Cohn in 1860, found numeious hemoiihages on the 
sui faces of the biains of dogs receiving mtracaiotid injections of 
vai lous substances 

The results obtained following the intioduction of chaicoal w^eie 
jiaiticularly interesting It w’^as seen that a lough paiticle of caibon 
might become caught in a blood vessel, and wdieieas wdiite thiombi 
foimed and weie earned awa} fiom time to time, the stieam might 
continue to flow'^ past the obstruction foi as long as tw^entj-four oi 
forty-eight houis 

33 Cohn, B Klinik cler embolischen Gefasskranklieiten Breslau 1860 
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Veiy analogous and even moie sui prising weie the sinnlai obser- 
vations made when coagulated blood was used as an embolus Past such 
an embolus circulation continued in one instance foi nmet} -six hours 
In other woids, the growth of a thiombus about an embolus was not 
continuous and piogiessive undei all ciicumstances If as ma} be 
presumed, the thiombus formed to sepaiate the possibly harmful foieign 
bod} fiom the blood stieam, the foimation of the thrombus, in these 
experiments, piactically ceased when this end was attained Onl} when 
moie noxious foieign bodies, such as those that injuied the rasculai 
wall, were piesent, was the process at all progiessive In view of the 



Fig 8 — A, photomicrograph of pial blood vessels (reduced from a magnifica- 
tion of 100) a few minutes after the injection of 0 4 cc of air The circulation 
IS completely stopped B, photomicrograph of the same field as that shown in 
A, one hour after the injection of air The circulation is completeb^ reestablished 

oidinaiy conception of coagulation of the blood that it staits on con- 
tact of blood with damaged tissue and previously formed clot it seems 
paitiCLilaily inteiesting that formation of a thiombus ceased in this 
niannei even when coagulum was used as the embolus This obseivation 
emphasizes the distinction made b} the earlier wiiteis between a 
thiombus formed of platelets and fibimous coagulation 

With emery and powdeied glass extensive thrombosis developed 
lapidly, with death occuiiing m a short time aftei the injection This 
Mas undoubtedly due to the injur} of the endothelium which the passage 
of the shaip pai tides o\ei it produced As a lesult of this injui}, 
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thromboplastic substances weie libeiated which caused the formation 
of extensne thiombi These weie readily seen in the blood vessels 

In the expel iments in which an was injected, there was never 
noticed the letention of the air oi the contractions obseived by Jacobi 
and IMagnus On the contiaiy, the air was soon seen to disappeai, 
whether entiiely by absoiption oi paitly by being piessed through the 
capillaiies (fig 8) It should be noted here again that in the expeii- 
ments of Jacobi and Magnus the In am was not protected fiom expansion, 
and that this may account for the dififerences in obseivations Van 
Allen®* and his co-woikers, by using a specially devised air tiap and 
making the blood incoagulable by means of hiiudin, weie able to demon- 
strate air in the stipeiior vena cava one and one-thiid minutes after 
It had been injected into the pulmonaiy vein 

These experiments showed that platelets collect on and about 
foreign bodies e^en if the suiface is smooth After the thiombus 
IS initiated its giowth is veiy slow, m an otherwise healthy animal, 
e^en in the piesence of a retaided flow of blood In cases m which 
theie IS extensive injuiy to the ^asculal wall theie is widespiead 
thrombosis It may be concluded, theiefore, that though the formation 
of a thiombus is readih initiated by the mtioduction of a foreign sub- 
stance, the growth of such a thrombus may be very slow m the absence 
ot injury to the endothelium This m tuin suggests that thromboplastic 
substance is libeiated to much less extent by injury to the cellular 
elements that make up white thiombi than liy injury to the vascular 
nail In piactically all of the pievious studies of thiombosis theie was 
present, in addition to the foieign body, some injury to the lining 
endothelium 

SUM MARY 

Fat dioplets in the aiteiies of the pia, m the vast majoiity of 
instances, completely blocked the vessels in nliich the} lodged 

V hen injected into the carotid arteiy, fat was earned in laige 
quantities through the pial blood vessels into the substance of the 
brain It sometimes travel sed the capillaries and was found in the veins 
nithin ten minutes aftei the injection Occasionally some of the 
fat lodged in the pial arteries and lemamed theie foi a consideiable 
period 

White thrombi formed on fat droplets, but to a less degiee than on 
othei t}pes of foreign bodies 

The thrombi pioduced by rough and n regular pieces of charcoal were 
frequently insufficient to block the blood A^essels in which they lodged. 

Van -Mien, C AI Hrdnia, L S and Clark, J Air Embolism from 
Pulmonar} A^em Arch Surg 19 567, 1929 
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even when piesent o-ver a long peiiod of time and when theie vas 
marked slowing of the blood stieani 

Sharp substances, such as emer) and powdeied glass, pioduced 
extensive thiombosis and death in a shoit time 

Contrary to my expectations, blood clot emboli, moist, diy oi highly 
contaminated, did not produce obstructn'-e thrombosis, in some instances 
when obseived as long as ninety-six houis 

Aftei numeious lepeated injections of small amounts of an the 
pial cii dilation lemained appaiently uninjured 

No hemoirhages weie obseived in i elation to emboli of any natuie 
in periods of observation as long as ninety-six houis, iiiespective of 
complete or incomplete vascular occlusion 

CONCLUSIONS 

Following embolism in the cat the fiist leaction that occuis is the 
sepal ation of the foieign body, no matter what its natuie, fiom the 
blood stream by a collection of platelets, a “white thiombus,” which 
IS extiemely f liable and bieaks off easily The formation of this 
thiombus piactically ceases when sepai ation of the foieign body from 
the blood stieam has been accomplished If the endothelium has been 
injured by the foreign body, progiessive thrombosis occurs The dis- 
tinction between these two processes probably lies in the fieeing ot 
till omboplastic substances in the lattei instance When piogressne 
thrombosis does not occui, the external suiface of the white thiombus 
IS apparently entiiely bland, so that the blood continues foi many houis 
to flow past the obstiuction, even when the space between the embolus 
and the opposite vasculai wall baiely admits a single eiythrocyte The 
effect of slowing of the blood cuiient on this piocess — namely, the 
exteriorization of foieign bodies fiom the active blood cm lent — is not 
perceptible If not originally large enough to occlude the blood vessel, 
the white thiombus, in general, does not grow laige enough to do so 
even in the piesence of a failing blood stieam oi when bathed in blood 
that flows only intei mittently This last obseivation is contian to all 
pieviously lepoited opinions 

In the pia no peiivascular leaction to vasculai occlusion can be 
obsei ved 
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Jlam obserAcrs of the action of emetine haAe concluded that the 
drug IS a general protoplasmic poison nith particular!} harmful effects 
on the heart M’hile the histologic results of its action on cardiac 
muscle haAe been studied the} do not seem to haAe been reported in 
sufficient detail to command the attention that the} deserie Fuither- 
more pictorial representations of the lesions described do not seem to 
hai e been published 

PodiAASsotzkM Aiorkmg A\ith what was probabl} impure emetine, 
iirst noted cadiac arlnthmia m laborator} animals following its use 
JJ’ith the drug m reasonabl} pure form, Wild * obsen ed w eakening 
sloAMiig and diastolic aiiest of the heart and assumed that the drug 
acted as a muscle poison Cardiac parahsis as the cause of death in 
animals poisoned b} emetine A\as suggested b} Low in " In electrocardio- 
graphic studies on dogs gnen 418 mg of emetine Indrochlonde per 
kilogram intraA enousl} Le\ } and Row ntree noted a entncular fibrilla- 
tion followed b} an abrupt fall in blood pressure with death from 
acute cardiac dilatation Pellini and M’allace ^ stated that the chief 
toxic effects of the drug are exercised on the gastro-enteric tract and 

■' Submitted lor publication Sept 20, 1930 

^ From the Pathological and Pharmacological Laboratories ot the Unnersiti 
01 Cahioniia ^ledical School 

This report is based on part of an cNtended cooperatne stud^ of the chemo- 
loerapj of amebiasis conducted b} the Pharmacological Laboratorj of the Unner- 
'it\ of Cahiornia ^Medical School and the Pacific Institute ot Tropical Medicine, 
Hooper Foundation tor r^Iedical Research San Francisco and supported in part 
D 3 grants trom Eh Lilh & Compain Indianapolis and the Ciba Compain Inc , 
Ne\ Yorh 

1 Podw^ssotzki Beitrage zur Kenntnis des Emetine Arch f ENper Path 
a Pnarmakol 11 231 1879 

2 Y lid R E The Pharmacoloin of Ipecac Alkaloids Lancet 2 1274 

1895 

3 Low in C Beitrage zur Kenntnis der Ipecacuanha, Arch Internat 
Pharmacol et Therap 11 9 1902-1903 

- Le\A R L and Row ntree L G On the ToNicitj of Various Commer- 
c al Preparations or Emetine Hidrochloride Arch Int Z\Ied 17 420, 1916 

5 Pelhm E F and ''Vallace G B The Pharmacoloa^r ot Emetine, Am 
T M Sc 152-325 1916 
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on the heait Death following intiavenous injection was asciibed by 
them to caidiac paial>sis, but death following laige subcutaneous doses 
(150 mg per kilogiam in cats) they held to be due to respiiatoiy and 
caidiac failure Attei small subcutaneous injections, death was consid- 
ered due mainl) to gastio-entenc changes, although the heart was 
congested at neciopsy Detailed pathologic studies weie not leported 
Lake ® obseived fibiillaiy conti actions of the heait in rabbits dying fiom 
lethal doses of the drug given intravenously, but no gioss changes at 
necrops), except edema of the lungs On subcutaneous injections, 
hemoirhages m the lungs, congestion of the intestines, fatty changes 
in the Iner and tubulonephiitis were described No observations of 
the heait weie giien In the fatal case m man lepoited by Bais,~ 
maiked degeneiation of the heait muscle was found at neciopsy 
A.rrillaga and Gughelmetti ® concluded that emetine may be consideied 
a caidiac poison In animals the}'^ obseived aunculoventiiculai dissocia- 
tion and am iculai fibi illation Chopi a and Ghosh ® emphasized weaken- 
ing of caidiac action following the theiapeutic use of emetine, and also 
observed expei imentally that death may lesult from auiiculai oi 
ventricular fibi illation Chopi a, Ghosh and De noted in rabbits 
poisoned by emetine that “the paienchyma of the heait muscle is one of 
the earliest to be aftected, the changes being (n) cloudy swelling of the 
muscle fibeis and disappeaiance of tiansverse stnation, (b) shrinking 
of the muscle fibeis and (c) atiophy of fibers and their leplacement by 
connective tissue cells These may be the cause of some of the caidiac 
symptoms which occui in the course of injections in patients ” Young 
and Tudhope^^ administeied lethal amounts of emetine in divided 
daily doses to lalibits and guinea-pigs The animals died m from five 
to twenty days, depending on the amount of the daily dose In the 
pathologic studies, the authois desciibed hyperemia and granulai and 
cloudy swelling m the heart muscle, skeletal muscle, kidneys and liver, 
togethei with wallerian degeneration m occasional fibeis of the sciatic 

6 Lake, G C On the Toxicitj' of Emetine Hydrochloride with Special 
Reference to the Comparative Toxicity of Various Market Preparations, Bull 
113, Hvg Lab U S Pub Health Service 1916, lol 2, p 41 

7 Bais, W J Dood door Emetine Geneesk tijdschr v Nederl Indie 61 
500, 1921, quoted bv Findlai, G M Recent Advances in Chemotherapy, Phila- 
delphia, P Blakiston s Son &, Companj , 1930, p 81 

8 Arnllaga, F , and Gughelmetti, J Action du chloralh 3 'drate d’emetme sur 
le coeur, Compt rend Soc de biol 85 596, 1921 

9 Chopra, R N , and Ghosh, B N The Therapeutics of Emetine, Indian 
M Gaz 57 248, 1922 

10 Chopra, R R Ghosh, B N , and De, P ToxiciA of Emetine, Indian 
kl Gaz 59 338, 1924 

11 Young, W A and Tudhope, G R The Pathologv of Prolonged Emetine 
Administration, Ro\ Soc Trop Med & Hjg 20 93, 1926 
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leXPERItfENlAL TECHNIC 

* 

Noniial ultilt rabl)ils \\cre given the powdered drug in gelatin capsules All 
'iniinils wcic kept singly in wire cages under identical conditions ot diet Inciene 
iiid Icnipcialmc, and were observed for a period of fifteen dais unless death 
occiii 1 cd T hose dying within this period w ere iminediateh submitted to post- 
moi (em c\ unin ition, ,ind portions of representative tissues were taken for histolo'^ic 
c\amin.ition 'J lie nervous system w'as not included m this studi Three animals 
W'Cic lulled by the mlravciious injection of air m order to obtain material unal- 

(eicd by poslinoitcm changes Untreated animals were maintained m the labora- 

12 Andcison, IT II, and Leake, C D The Oral Toxiciti of Emetine 
TTydioc blonde and Certain Related Compounds m Rabbits and Cats Am T Trnn 

Med 10 249, 1910 ' J P 
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tor^ under similar conditions as controls, and two were killed bj the intravenous 
injection of air to obtain “normal’ tissue for comparative study Zenker’s fixa- 
tion w'as used, and sections w'ere cut at from 4 to 8 microns and stained with 
hematoxylin and eosm 

Details of the experiments, with an abstract of the pathologic observations, 
are recorded m the table All animals received single doses of emetine hydro- 
chloride, except tw'o R-308 w'as given three doses of 5 mg per kilogram at four 
day intervals, and R-309 w'as guen two doses of 5 mg per kilogram four days 
apart Two control animals, R-301 and R-310, received no drug and w^ere killed 
by the injection of 5 cc of air into the ear vein Photomicrographs of histologic 
sections of cardiac tissue of untreated and animals poisoned b\ emetine are showm 
m figures 1 to 5 

PATHOLOGIC OBSERVATIONS 

Morphologic evidence of the effect of lethal oi suhlethal closes ot 
emetine hychochloiide on the heart muscle m lahbits was not imme- 



Fig 1 (rabbit 301) — Heart muscle of a normal rabbit, showing closely grouped 
small fibers w’lth inconspicuous nuclei Note entire absence of interstitial pro- 
liferation Magnification, X 175 

diately apparent Rabbits (R-303 and R-304) cluing fioni twenty-foui 
to foity-eight horns aftei a lethal dose of the chug showed little oi no 
histologic change m the muscle fibers These were spread apart, due 
presumably to mteistitial edema This was consideied a secondaiy 
phenomenon m a heait that had failed, lather than a piimary condition 
Figure 1, representing a section of the heait muscle of an untieated 
rabbit, show's the normal compactness of the muscle fibeis In labbit 
299 (fig 2), killed thiee cla^s aftei leceivmg 20 mg per kilogiam, the 
interstitial tissue was leadily seen to be undulj^ piomment Numerous 
foci W'ere appaient m which the mteistitial cells exhibited piohfeiation 
in response to, and leplacmg degeneiated and neciotic muscle fibeis 
A few polymoi phonucleai neutiophils, numerous eosinophils and plasma 




Fig 2 (rabbit 299) — Proliferation of the interstitial tissue of heart muscle in 
response to myocardial damage A conspicuous focus of cells is seen just beneath 
the endocardium, which is shown in greater detail in figure 3 The hypertrophy 
of muscle fibers and nuclei considered an indication of injury will be clearly seen 
if this photomici ograph is compared with that of normal muscle m figure 1 
Magnification, X 175 



Fig 3 (rabbit 299) — High power magnification of subendocardial focus exhib- 
ited in figure 2, showing cell types in greater detail, which include enlarged 
spindle-shaped reticulum cells , similar, but more rounded, large mononuclear 
cells, smaller round cells resembling plasma cells, and Ijnnphocj'tes, as well as 
a few mononuclear eosinophils and poljmorphonuclear neutrophils and eosinophils 
Attention is called to the similarity of this reaction to that seen in rheumatic 
ie%er lilagnification, X 930 
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cells accompanied the mteislitial leaction Detail of such a prohfeiative 
focus beneath the endocaidium is shown in figuie 3 The actual degen- 
eiative changes in the heart muscle were less easy to follow Howevei, 
occasional muscle fibers exhibited a frankly neciotic hyahnized cyto- 
plasm (fig 4) Othei iriegular hyahnized remnants were seen which 
piesumabl}' weie poitions of neciotic muscle fibeis 

Anothei evidence of myocaidial damage was seen m the distinct 
h^peitioph} in all of the muscle fibeis This hypeitiophy was evident, 
both in the inci eased amount of cytoplasm and in the alteied nuclear 
chaiacteis, and was leadily seen when such a section was compaied 



Fig 4 (rabbit 299) — One of many frankly necrotic, hyahnized muscle fibers 
and showing early proliferative reaction of the surrounding interstitial or reticular 
cells Note the increased size of the surrounding muscle fibers ahd the alteration 
m nuclear characters considered evidence of cell injurA Magnification, X 930 

with that of a noimal animal As this cell and nucleai enlaigement 
was appaient aftei seienty-two houis, it was piobably a swelling, 
pieceding oi indicating degeneration, lather than a compensatoiy hyper- 
tiophy Rabbit 300, tieated like labbit 299, showed a less sti iking, but 
compaiable, histologic change 

Rabbit 305, leceivmg the sublethal dose of 10 mg pei kilogiam 
and killed eleven days latei, levealed an equally mteiesting micioscopic 
pictuie in the heait muscle (fig 5) In foci, paiticulaily in the zone 
beneath the endocardium the inteistitial tissue appealed moie piominent 
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than usual, owing both to degeneiation and disappeaiance of muscle 
fibers and to a piolifeiation of the supportne leticulum cells in i espouse 
to injuied and necrotic muscle AVhere the leaction was most appaient, 
bits ot degenerating oi fiankl) neciotic hyahnized muscle weie usualh 
seen In one small focus of piolifeiation, the cells had the cytologic 
characters of polyblasts A more chionic t\]ie of reaction was seen in 
rabbit 308 This animal leceived thiee doses of 5 mg per kilogiam at 
loui dar inteivals and died ten days aftei the last dose The heait mus- 
cle showed small lelativel) dense but cellulai foci of fibiosis centeied 
about atiophic and coagulated muscle fibeis This appeal ance of com- 



Fig 5 (rabbit 305) — Pliotoimcrograph showing rarefaction of the heart muscle, 
numerous foci of interstitial proliferation and enlargement of the muscle cells 
Magnification, X 175 

plete or incomplete coagulation was noted in man} of the fibeis thiough- 
t'Ut the section Further evidence of injurA was the vacuolation occui- 
rmg 111 the cytoplasm of numerous muscle cells The focal inteistitial 
citologic response to the injured muscle, as it occuried in labbit 299 and 
labbit 305 in particular, lecalled that of the Aschoff leaction of acute 
iheumatic fever Figures 2 and 3 showing an accumulation of large 
n’ononuclear cells wnth accompanjmg Ijmphocjtes and plasma cells in 
the subendocardial nodule illustrate the similarity of the leactions 
Although \ve tvere pnmaiily concerned with the pathologic alteiation 
in the heait muscle, we examined sections of othei Msceia and tissues 
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exclusive of the neivous system m the majority of the animals Rabbit 
308 showed necrosis of nnmeious fibers m a section of skeletal muscle 
Othei sections of skeletal muscle studied did not reveal a distinctive 
lesion The impiession gained m piehminary examinations that a 
widespread degeneiation of skeletal muscle of the diaphragm and of the 
smooth muscle m the small intestine had occurred was probably 
piematuie A moie extensive study of these tissues would be necessar} 
to determine this Lesions compaiahle in severity to those m the heait 
muscle were not appaient on examination of Inei, kidneys, spleen oi 
adienal glands The heait muscle in this study boie the buiden of the 
toxic effect of emetine 

SUMMARY 

Lethal 01 sublethal doses of emetine hydiochloiide in labbits caused 
se'ieie injuiy to the heait muscle An inteival of time was lequiied foi 
moiphologic changes to become apparent Animals dying m less than 
foity-eight houis showed evidence of heait failure in an inteistitial 
edema of the heait muscle, indicated b> spieadmg apart of individual 
fibeis In animals suiviving lethal or sublethal doses for thiee oi moie 
days, neciosis of some fibeis and a degeneiative swelling in the lemain- 
ing muscle fibeis became evident This resulted in a raiefaction of the 
heart muscle and m focal prohfeiations of the inteistitial tissue m 
1 espouse to the neciotic muscle fibeis Hypeiti opined leticulai cells 
were apparently tiansformed into laige mononucleai cells L>mpho- 
cytes and plasma cells, as well as eosinophils and polymorphonucleai 
neutrophils, wei e found in such foci Remaining muscle fibers inci eased 
111 size, and the nuclei showed changes m size and distiibution of 
chromatin inteipieted as evidence of injuiy A moie chronic intoxica- 
tion produced with dmded lethal doses of emetine hydiochloiide lesulted 
111 small cellulai scais in the myocaidium centered about neciotic muscle 
filieis One animal showed necrosis of skeletal muscle fibeis, and 
anothei focal neciosis in the liver, but no lesions of consistent occuirence 
were obseived that weie comparable in seieiity to that in the heart 
muscle In this study, the lesions observed in the heait muscle of ani- 
mals dying 01 put to death sevent}-two oi moie hours aftei lethal oi 
sublethal doses of emetine administeied by mouth weie consideied suffi- 
cient to cause the death of the animals Attention was called to the 
similaiity of the Aschoff leaction of acute iheumatic fevei and this 
effect of emetine 



CHLOROFORM IN THE BRAIN, LUNGS AND LIVER 

QUAXTITATI\E RECOVERY AKD DETERMINATIOX "" 

ALEXANDER O GETTLER, PhD 
HYMAN BLUME, BS 

NEW ■iORK 

A seaich of the hteiatiire on deaths clue to chlorofoim impi esses 
one cvith the extremely meager and inconsistent repoits on the quantity 
of chloroform found in the oigans of cada\ers 

Fischer ^ m a case of complete narcosis, found 55 mg m 780 Gm of 
lungs and blood , 70 mg m 480 Gm of hrain , a trace m 445 Gm ot 
Iner, kidne}' and spleen Seel} a," in a case of beginning narcosis found 
4 mg m the brain, 7 2 mg in 1,000 Gm of stomach and contents, 2 
mg m liver, kidney and spleen, 4 2 mg m lungs heait and blood 
Tissot ® found 450 mg m 1,500 Gm of hi am , 350 mg m 1,500 Gm of 
Iner , 0023 per cent in muscle (230 mg in 1,000 Gm ) Nicloux ^ found 
00555 per cent in brain (555 mg m 1000 Gm ) , 005 per cent 
m Iner, 0 046 per cent in kidney 0 038 pei cent m spleen, 0 021 
per cent in muscle, 0 07 per cent in arterial blood 0 04 pei cent m 
heart 0 083 per cent m spinal coid It is needless to give lesults of 
othei workers in this field, such as Giehant and Qumquand ^ Luedekmg,® 
Pohl ' Angiolani,^ Buckmaster and Gaidnei '' because their results show 
similar deviations 

Submitted for publication, Tulj 31, 1930 
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The methods used by workeis in this field for the quantitative 
determination of chloroform m tissues were those suggested b\ 
Schmiedebergd® Ludwig and Fischer/’- Nicloux/- Gibson and Laid- 
law /® Buckmastei and Gardner ’’ and others The procedures involved 
in these methods are, first, the isolation of the chloioform by steam dis- 
tillation 01 plain distillation or by passing a neutral gas, such as caibon 
dioxide 01 nitiogen, through the mixture, second, the conversion of the 
chloime m the chloioform to an lonizable chloride, thud, the deter- 
mination of this chloride by the usual gravimetric or volumetric pro- 
ceduies These methods are extremely laborious, and anal}ses made 
by means of them have proved to us that the results obtained are 
unreliable The explanation foi this may lie m the fact that small 
quantities are always involved (from 0 005 to 0 080 Gm of chloiofoim) 
and the conversion of chloioform to chloride ions is not quantitative 

In 1914, Fujiwara described the pyridine color reaction with 
chloioform and related substances (sensitivity 1 1,000,000) He also 
attempted to use this reaction foi estimating chloioform in body fluids 
and tissues In 1926, Cole’® desciibed a coloiimetiic method foi 
the quantitative determination of chloroform based on the Fujiwaia 
reaction This method was tried out and critically studied in the present 
woik and found to be fairly accuiate Certain modifications, how- 
ever, weie tried and found to improve the method, namely 

1 We advise using 5 cc of distillate for the colorimetric determination instead 
of 1 cc Since the total distillate is 250 cc , the actual value found in 5 cc is 
multiplied by 50 and not by 250, as is the case when 1 cc of distillate is used This 
makes the method more accurate 

2 After the color has dcA eloped, there aie present two layers, the upper 
pyridine lajer contains the developed pink color Cole pipets this off into a 
colorimeter cup The disagreeable, poisonous vapor of the pvndine makes this 
objectionable It was found that if exactly 20 cc of watei is added and mixed, 
the two layers merge into one, the entire mixture taking on the pink color, no 
turbiditj, even m weak chloroform solutions, is then encountered This modification 
reduces the sensitivitv to 1 100,000, which is quite adequate for most toxicologic 
work 

3 Colored glass disks were devised to be used as permanent standards in the 
Helhge-Klett colorimeter fcomparative type) 

10 Schmiedeberg Inaug Diss , Dorpat, 1866 

11 Ludwig and Fischer, in Autenrieth and Warren, The Detection of Poisons, 
Philadelphia, P Blakiston’s Son & Company, 1921, p 38 

12 Nicloux, M Compt rend Soc de biol 60 88, 1906, 63 391 1907 91 
1282, 1924 

13 Gibson, C S , and Laidlaw, P P Guv’s Hosp Rep 62 359, 1922 

14 Fujiwara, K Sitzungsb u Abandl naturfors Geselsch Rastock 6 1, 1914 

15 Cole, W H J Biol Chem 71 173 1926 
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With these modifications, the method used m this woik is m detail 
as follows 

llin METHOD 

Iwlation of Chloiofoiin fioin 7 Ko/rr — The biain, lungs and liver, as soon as 
lemoved from the bodv, are placed in a clean jar, sealed an tight, and placed in 
the refrigerator When the material is ice cold, about ISO Gm of the tissue to be 
examined is ground up From this minced material, 100 Gm is weighed out and 
quickly placed in a 500 cc distillation flask, about 100 cc of water is added, also 
a little tartartic acid — enough to make the mixture acid m reaction 1 he material 
IS then subjected to steam distillation, a long, well cooled condenser and an 
adajiter being used The receptable for collecting the distillate, a 300 cc Erlen- 
meycr flask, should contain about 10 cc of ice cold, acidified (HCl) water and 
should be packed m ice 1 he tip of the adapter should reach into this ice cold 
w'ater contained in the distillate receptable With these precautions there should 
be no loss of chloroform during distillation Experiments have pioved that if 
250 cc of distillate is collected, all of the chloroform originally present in the 
tissue will have passed into the distillate The distillate is well mixed, measured, 
stoppered and kept cold For the colorimetric determination, 5 cc portions of the 
distillate are taken 

Pi cpai atioii of Slaiidatd^ foi U^c tn Coloi iiiicli u E^lnnalwii of CIiloi ofonit iit 
Distillate — R-C-halogeiii compounds, such as bromoform, chloretone, chloral and 
iodoform, also give the Fujiwara color reaction It is therefore essential at the 
outset to determine whether chloroform or some other one of the aforementioned 
group IS present We are now engaged in the standardization of a method for the 
determination of the foregoing series of compounds m human tissues 

The materials necessary for the colorimetric determination of chloroform m 
tissues are chemically pure pyridine (colorless), 20 per cent sodium hydroxide 
solution and standards such as are described in the following paragraphs 

The chloroform standards are made as follow's One gram of pure chloroform 
IS weighed out This is best done by placing a little more than 1 Gm of chloro- 
form in a w'eighing bottle having a ground glass stojiper The chloroform is 
allow^ed to evaporate spontaneouslv, being w'cighed from time to time (wath w’eigli- 
mg bottle stoppered) until the w'eight of chloroform in the bottle is just 1 Gm 
This gram of chloiofoim is then dissolved in about 900 cc of w'ater contained in 
a 1 liter volumetric flask, 5 cc of hydrochloric acid is added and, finalh, enough 
water is added to bring the total volume to exaeth 1 liter, the w’hole is then 
thoroughly mixed Precautions must be taken to avoid evaporation of the chloro- 
form during the transfer The solution contains 1 mg of chloroform in 1 cc 
From this stock solution a series of weaker standards are made having the followmig 
chloroform values 0 5, 0 1, 0 01, 0 005, and 0 0025 mg, respectivelv, m 1 cc These 
standards, e^en if kept in the refrigerator, are good for only one week 

Permanent colored glass standards fan alternate standard) are piepared as 
follows A senes of glasses wuth varying depths of orange-pink color, simulating 
the different depths of colors obtained by various concentrations of chloroform 
w'hen subjected to the pyridine test, are selected Small disks of these glasses are 
cut and fitted into the circular openings of the wheel of the Hcllige-Klett color- 
imeter, comparative tj pe (figs 1 and 2) These colored disks are then standardized 
by chloroform solutions of knowm concentrations 1 he color disks 1 to 8, respec- 
tivelv, have the following values Chloroform in 5 cc of solution, 0125 mg, 
0 25 mg, 0 375 mg, 0 5 mg, 1 mg, 15 mg, 2 mg, 2 5 mg These coloied glass 
standards keei> indefiniteh if kept m the dark 
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Colonmctnc Estimalion of Chloi ofot nt vi Distillate — The colonmetnc method, 
using the chlorofoim standards, is applied as follows Into five clean, dr\, 50 cc 
test tubes (Folin digestion tubes may be used), 5 cc portions of the five standards 
containing, respectn eh , 0 5 mg , 01 mg , 0 01 mg , 0 005 mg and 0 0025 mg of 
chloroform in 1 cc are measured Into a similar test tube, 5 cc of the distillate is 
pipetted To each of the tubes is added 5 cc of chemicalh pure (colorless) 
P3ridine, and then 10 cc of 20 per cent sodium hjdroMde, the contents of the 
tubes are mixed thoroughly, the tubes arc corked loosely to avoid evaporation 
Then the tubes are placed m a boiling water bath for exactly one minute and then 
cooled quickh" with running water Now' exaeth' 20 cc of w'ater is added to 
each tube and mixed The color of the unknown is compared with the colors of 
the five standards Should the unknown match the color of the standard containing 
0 01 mg in 1 cc (0 05 mg in 5 cc), the chloroform content of the entire distillate 
(250 cc) would be 50 times 0 05 mg, or 2 5 mg Since 100 Gin of tissue was used 
in getting the distillate and the reco%er}' is 92 per cent (see under heading “Per- 
centage of Recoier 3 ”), there are 2 5 times 1 087, or 2 72 mg of chloroform in the 
100 Gm used for anaKsis If none of the five standards exactl 3 ' matches the color 
of the unknown!, the latter is compared in a colorimeter with that one of the five 
standards which has a color depth closest to the unknown! From the readings 
on the colorimeter, the chloroform content in 100 Gm of tissue is calculated as 
lollows 

Standard Value of standard used in 2^ f correction for per- | 

Unknown mg of chloroform 5 ^ ( centage of reco\cr 3 j 

= mg chloroform in 100 Gm t’ssue 

The colorimetric method, using colored glass standards, is especiall 3 adapted 
W'here routine determinations of chloroform are being done o\ er long periods The 
standard glasses are permanent This method eliminates the preparation of a series 
of chloroform standards for each and e\ery chloroform determination It is applied 
as follows Into a clean, dr 3 ' test tube 5 cc of the distillate is pipetted, 5 cc of 
chemicalh pure (colorless) p 3 'ridine is added and then 10 cc of 20 per cent sodium 
h 3 droxide, the contents of the test tube are then mixed, the test tube is corked 
looseh to aAOid eiaporation The tube is placed in a boiling w'ater bath for 
exacth' one minute and then cooled cjuickl 3 in running water Now' exacth 20 cc 
of W'ater is added and mixed This colored solution is placed in the cell of the 
Hellige-Klett colorimeter Then the wheel of the instrument is turned, the color 
of each disk being compared w'lth that of the solution in the cell The disk that 
exacth matches the color of the solution in the cell is noted The \alue of this 
disk in terms of milligrams of chloroform is known (see preeious paragraph on 
permanent colored glass standards) 

Calculation 

Value of colored 250 fcorrection for) mg chloroform 

disk in mg chloro- X X 1 087 -{ percentage of j- = in 100 Gm 

form 5 [ recover 3 ' J tissue 

P et centage of Recoveiy — Conti ol Erpei wienls — Several senes of 
control experiments tvere earned out 5 cc , 10 cc , 20 cc and 40 cc 
of the standard 01 per cent chloroform solution (ec|un'alent to 5 mg, 
10 mg 20 mg and 40 mg of chloroform) w'ere added and intimately 
mixed with a series of 100 Gm portions of ice cold, ground-up brain 
material The method of isolation and colorimetric determination 
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desciibed was then lesoited to The recoveiy was not complete It 
langed between 90 pei cent and 94 per cent, the gieat majoiity of 
deteiminations giving a 92 per cent lecoveiy Still, this 92 pei cent 
lecovery was so constant in all our deteiminations that we feel that the 
method is satisfactory and lehable 

Effect of Put) ef action on Chloiofonn Recoveiy — In a senes 
of experiments it was found that the chloiofonn content of tissues 
deci eases with standing, especially if these aie not kept m the lefiig- 
eratoi The older of recovery of chlorofoim from the tissues on 
standing was one day, 82 per cent , three days, 65 pei cent , six days, 
49 pel cent, ten days, 31 per cent, foity-two days, 18 pei cent 

Eshmatwiis of the Chloiofonn Content of Tissues bv the Coloiwicfi ic Method 


Chloioform Content of Ti'!<;uo‘!, 
ilg per 1,000 Gin 


Ci«o 

Historv 

Brain 

Lungs 

Lner 

1 

Suicide 

432 

395 

238 

2 

Suicide 

4S0 

402 

275 

i 

Suicide 

410 

423 

218 

i 

Suicide 

300 

3")o 

203 

I 

Homicide 

372 

485 

102 

0 

Suicide 

3S4 

405 

194 

7 

Suicide 

374 

394 

190 

8 

Abortion, shock 

162 

115 

74 

9* 

Abortion, hemorrhage 

60 

22 

28 

10 

Tonsil operation, shod 

130 

105 

72 

11 

Minor operation, shock 

13' 

05 

75 

12 

Minor operation shod 

14') 

OS 

78 

13 

Alinoi operation shock 

120 

100 

08 

14 

Alinor operation, shock 

122 

92 

05 

15 

Abortion, shock 

182 

145 

88 

lOt 

Minor operation shock 

70 

120 

24 


* Anesthesia ans stopped, and the patient nas beginning to recoaer 
t The patient died ■nhile anesthesia nas being administered 


Much of the decomposition of the chloiofonn is due to the fact 
that the putrefying tissue gets increasingly alkaline The chlorofoim 
does not decompose so rapidly m an acid medium The curves we 
obtained aie not regular Many factors are evidently involved We 
aie still investigating this phase of the subject 


RECOVERY OF CIILOROrORAI EROAI THE BRAIN, LUNGS AND EH ER 
OF PERSONS WHO DIED EROAI OR WHO AT THE TIAIE OF 
DEATH WERE UNDER THE INFLUENCE OF CHLOROFORAI 

By means of the method just described, the biam, lungs and liver 
m a senes of cases of death in which chloioform was imolved were 
anal} zed The results ai e shown in the accompanying table 

In cases 1 to 7 death was due solely to chloioform, admimsteied 
m excessive amounts In these cases, the biam contained between 372 
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and 480 mg of chloioform in 1,000 Gm of tissue The lungs con- 
tained between 355 and 485 mg m 1,000 Gm of tissue The values m 
the brain and in the lungs ran paiallel In four of the seven cases, 
the lungs showed slightly higher a allies The chlorofoim content of 
the liver langed between 190 mg and 275 mg in 1 000 Gm of tissue 
The chloroform content of the Inei was onh about 58 per cent of 
the chloroform content of the hi am 

In cases 8 to 16, death i\as due to shock Chloioform was admin- 
istered b} a ph}'Sician using the care and the technic necessaiy m 
chloioiorm anesthesia The chlorofoim content of the hi am langed 
between 120 mg and 182 mg m 1,000 Gm of tissue In case 9, the 
lalue found was onh 60 mg The leason foi this was that anesthesia 
had been stopped, and the patient w^as beginning to lecover Death 
w^as due to hemorrhage In case 16, the chloroform content w^as onh 
70 mg ow'ing to the fact that the patient died of shock during the 
beginning of anesthesia 

The chlorofoim content of the lungs m cases 8 to 16 w^as less than 
that of the brain (langmg fiom 95 to 145 mg ) owing to the fact that 
the patients had been fully anesthetized and the administration of 
chlorofoim therefore had been partially oi entirel} stoj^j^ed For a short 
time during the initial administration of chloroform the lungs contained 
more chlorofoim than the biam, as evidenced by case 16, in wdnch 
the patient died during this period 

The Iner in these cases also contained less chloiofoim than the 
brain 

SLMAtARy 

hen chloiofoim-containmg distillate is tieated with piridine 
and sodium h} dioxide and heated in the w^atei bath foi one minute 
a pink color develops The color iiroduced is lead against similaih 
treated standaid chloroform solutions The use of permanent colored 
glass standards for the colorimetiic wmik is described 

After death the chloioform content of the tissues deci eases daily 
After forty-twm dajs, onh 18 per cent of the oiigmal amount present 
IS lecoverable The chloroform content of the biain lungs and livei 
m se\en cases of death due to excessne administration of chlorofoim 
w^as a follow's brain, from 372 to 480 mg , lungs from 355 to 485 
mg and liver, from 190 to 275 mg m 1 000 Gm 

The chloroform content of the biam, lungs and liver of nine 
patients aftei chloroform anesthesia, given in preparation for surgical 
operation, w-^as as follows brain from 120 to 182 mg lungs, fiom 92 
to 145 mg , and liver from 65 to 88 mg , in 1 000 Gm 
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The existence of lenal changes dining an attack of yellow tevei was 
noted b} the eaihest obseiveis Today it is known that these changes 
are chaiacteiized by then constancy and then lelationship to the high 
fatality of yellow fevei Appearing among the fiist symptoms of the 
disease, they become intensified as it develops, in many fatal cases there 
IS total suppression of lenal function piioi to death 

Recent clinical obsei vatioiis have shown how important a pait renal 
distui bailees play in yellow fevei Beeuwkes noted these distuibances 
111 all the clinical cases which he obsei ved in West Afiica Fraga,~ 
lefeiiing to leceiit cases in Rio de Janeno, said that the renal lesions 
weie usually seveie and constant Lins,‘* who studied a great niiiiibei 
of patients in the Hospital of Sao Sebastiao, Rio de janeno dining the 
epidemic of 1928 found that lenal lesions were piesent in all cases 
Of the foiii clinical foims of yellow feier described by Lins,'* one is 
exclusively renal and the lemaining thiee aie of the hepatoienal type, 
difteiing from each othei only in the degiee of intensity of the damage 

The pathologic anatomy of the kidneys in yellow fevei is, then, a 
mattei of gieat inteiest The piesent papei piesents my recent obser- 
vations in this field undei the supei vision of Piofessoi Oskar Klotz 

At \ rnil AI S USFD 

Material fiom ciglity-seveii patients with j'ellow fever and from thirt 3 "-four 
monkej^s (Macacus i licsus) experiinentallv infected with jellow fever was used 
Of the cases in man fiftv-three occurred in West Africa and thirty-four in South 

Submitted for publication, Sept 27, 1930 
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1 Beeuwkes, H Report on Epidemic of West African Yellow Fever on the 
Gold Coast in 1926 International Health Division, Rockefeller Foundation 
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3 Lins, S A Contribuicao ao estudo clinico de febra amarella Arch de 
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America , all the experimental animals had been infected with West African virus 
This material was part of tlie excellent collection assembled by Professor Klot? 

The stains used were hematoxylin and eosm tetra-brom-di-chlorfluorescein 
and metlnlene blue (metlnlthionine chloride, U S P ) and silver nitrate Perl’s 
and Goodpasture’s methods were also empIo 3 ed The material vas for the most 
part fixed in solution of formaldehj de, but in a small number of cases Zenker’s 
solution Mas used 

KENAL LESIONS IN YELLOW FEVER IN MAN 

Since Councilman’s ^ desciiption in 1890, all wnteis have been moie 
or less in agieement as to the occurience of the following lesions of 
the kidneys m yellow fevei (a) cloudy swelling, fatty degeneration, 
hyaline and granulai degeneration of the cells of the convoluted tubules . 
{b) necrosis, (c) presence of gianulai debris with hyaline, gianulai 
and calcareous casts within the tubules, (d) congestion and hemorrh- 
age, {e) congestion of the glomeiulai vessels, (/) dilatation of the 
capsulai space with the occasional presence of gianular or h} aline 
material fiom hemoirhage and fiom necrosis and desquamation of the 
epithelial cells of Bowman’s capsule My obser\ations on these changes 
aie as follows 

Degenei afioii — Degeneiation was most fiequently localized m the 
epithelium of the convoluted tubules of the fiist and second ordei and 
in Henle’s loops It piesented Aanations that langed from a simple 
swelling to complete hyaline and gianular disintegration The swelling 
of the epithelial cells was present in all the cases, and the majorit} 
of tubules were affected The tubules uere often considerably dilated 
but some were completely occluded by the swollen and desquamated 
cells 

The hyaline and granulai degeneration was constant and inAmlved 
the majority of the convoluted tubules The cell piotoplasm showed an 
inci eased density, was ii regularly stained, and was divided into multiple 
globules, unequal m size and color The nuclei were at times pyknotic, 
at other times karyolytic In every case the customary pseudocilia weie 
as Councilman'* had noted, markedi} exaggerated along the fiee bolder 
of the cells 

Fatty degeneration was also constant, and was lecognized by the 
presence in paraffin sections, of characteristic vacuoles in the cytoplasm 
In thirty-nine cases, m which material was stained with Sudan III, the 
presence of fat was noted These fat granules were almost always 
localized in the bases of the cells and were alwa}s ii regularly dis- 

4 Councilman W T Extract from the Report on the Etiology and Preven- 
tion of yello\v Fever, by George H Sternberg U S Marine Hospital Service, 
1890, pp 151-159 
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tiibuted in the con\oluted tubules, in Henle’s loops and often in the 
collecting tubules In the great majority of cases, the fat was present 
in small quantities, spaimg a great numbei of tubules and many indi- 
vidual cells in the same tubule In two or tliiee cases theie was 
practically no fat, and m eight fat was piesent in great quantities, 
appearing in large masses in the majoiity of the tubules Occasionally 
I was able to discern small tatty granules in the glomerulai tufts or in 
the cells lining Bowman’s capsule 

Nectosis — In all the cases necrotic cells were obseived, but in most 
instances such cells were few In the great majority of cases they weie 
distributed ii regularly in the convoluted tubules and at times a few 
were seen elsewhere In only five cases did I find extensive and widely 
distributed tubular neciosis 

Casts — Granular material oi debris m nregulai masses, occupy- 
ing 111 almost eveiy instance the lumma of the convoluted tubules, was 
constantly observed Sometimes the debris formed a laige agglomerate 
mass completely filling the lumen of a tubule, but ordinal il}- the amount 
was small and of inegular form 

Hyaline and gianular casts were also piesent but generally m 
small number and found m the lumma of the convoluted and the col- 
lecting tubules The hyaline casts were homogeneous and frequentl} 
showed marked variation m the depth of the stain Many contained 
vacuoles Some of them had two distinct paits, a homogeneous center 
and a very finely granular envelope 

In most cases the calcareous casts appeared to be localized m the 
interior of Henle’s loops and m the convoluted tubules, with an occa- 
sional one m the collecting tubules They were seen as veiy small and 
agglomerated giantiles or, at tunes, as moie or less globular masses, some 
showing very fine striations i adiatmg from the center toward the periph- 
ery These casts were not present m all the cases, but were noted m 
about 60 pel cent of them, oidmarily occupying the lumma of two 
oi three tubes m each section 

The fact that non had frequently been observed m the calcaieous 
deposits m various pathologic conditions of the kidneys (Klotz,^ Mac- 
Callum '’) led me to search for this substance m the tissue undei study 
For this pm pose sections fiom ten of the kidneys m which such casts 

5 Klotz, Oskar Yellow Fever in West Africa, De Lamar Lectures, Balti- 
more, Williams & Wilkins Company, 1927-1928, p 22 

6 MacCalluni, W G Textbook of Pathologj^, ed 4, Philadelphia, W B 
Saunders Company 1928 
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had been seen in gieat numbeis were stained b) Peil’s method in one 
senes and with sih^ei nitrate in anothei By these methods the leaction 
foi non was easih obtained 

Congesitou and Heinoi i Jiagc — In all cases congestion was noted, 
indicated by the dilatation and engoigement of the small ^essels In the 
gieat majoiit} of cases congestion appeared to be much moie severe 
m the medullaiy zone than in the coitical zone, which ma} perhaps be 
explained b) the compression of the small vessels in the coitical zone 
due to the swelling of the convoluted tubules The se\eiity of the con- 
gestion \vas vaiiable but it rvas piesent to some degiee m all 

I did not obseive definite hemorihage in an} case, but in the instances 
m which congestion was most se\eie, a few blood coipuscles weie 
tound outside the vessels 

Ctlomcndoi Changes — Slight dilatation of the glomeiulai capillaiies 
w’-as of constant occunence, and did not appeal to var} in intensitv 
The capsulai space wdneh -was alwars moie oi less dilated was empty 
in the majoiit} of cases Neciosis and desquamation of the cells covei- 
ing Eownnan s capsule weie moie oi less fiequent Occasionally the 
capsulai space contained gianulai mateiial, and in one instance a 
colloid-like substance In no case did I obsene ruptuie of Bowman’s 
capsule and only in those cases in which congestion was veiy intense 
did I find blood in the capsular space 

RENAL CIIANC.es IN THE EXPERIMENTAL \MMALS 

All the lenal lesions usuallv found in cases in man weie encounteied 
in the experimental material, and the degiee of invohement Avas essen- 
tially the same 

Cloud} s\velhng -was piesent in all cases, aftecting a great number 
of tubules Model ately dilated tubules weie only larely obseived, and 
then in small numbeis In the cases of moie extensive sw^elling the 
lumina of the tubules w^ere obliterated by the swollen cells 

Hyaline and gianular degeneiation w'as found in a small numbei 
of tubules, and the nuclei of the degeneiated cells weie geneially 
pyknotic 

Fatty degeneiation, which w^as also present in all the cases, appealed 
in the same iiiegularity as in cases in man, vaiying wuth the extent and 
intensity of the othei degenei atn'-e changes In twent}-five of the 
cases sections w^ere stained foi fat, and in fifteen of these a few^ small 
droplets weie found at the bases of the cells in a few'^ convoluted and 
collecting tubules In eight cases the fatt} change was extieme, iiiAolving' 
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all coitical tubules and some of those m the medullaiy zone, wheieas 
in two othei cases fat was almost entirely absent 

I saw small numbers of neciotic cells in the majoiit}' of the cases 
always iiiegulaily scattered thiough the vaiious tubulai structuies ot 
the kidne}^ In a few cases neciosis was extensne 

Gianulai debus, foimmg sometimes hyaline, granulai and calcaieous 
casts, was also commonly ohseived, hut in i datively small quantity 
Casts weie entiiely absent m many cases On caieful search calcareous 
deposits iieie demonstiated m only about 30 pei cent of the cases 
In these they piesented the same appeal ance as m the cases m man 
and weie also found to contain iron 

Congestion was legulaily piesent, but always m model ate degiee 
and moie maiked m the medullaiy than in the coitical zone The glo- 
meiuh onlv laieh showed engorgement The capsulai space was 
moderately dilated m most cases, and only m two instances did it 
contain any debus In a few cases Bowman’s capsule showed necrosis 
and desquamation of the lining cells 

NUCLEAR CHANGES 

In the human cases, as m the experimental, the nucleai changes 
presented a cuiious appeal ance not hitherto described All phases 
of degeneiation — pyknosis, karyoiihexis and karyolysis — were obseived 
in the cells undei going h} aline and granulai degeneration In the 
cases m man, kaiyolj'Sis occurred moie frequently, with prominent 
chromatin gianules m the mteiior of the nuclei Often the cential 
chromatin filaments had disappeaied, leaving the nucleus pale In the 
experimental cases, m iihich the changes weie, in general, less pio- 
nounced, the condensed and deeply stained chromatin was moie fie- 
quently observed 

In five of the cases m man, all Afiican in origin I tound m the 
centei of some of the degenerated nuclei homogeneous globular masses 
suiiounded by a cleai zone These masses were generally iiregulaih 
ovoid 01 megulail) spheiical They vaiied m size from about one- 
thiid that of the nucleus to approximately its full dimensions These 
intranucleai stiuctuies or bodies were rose-coloied in the hematoxylin 
and eosm pi eparations and an intense and brilliant red in sections stained 
with tetia-brom-di-chloifluoiescem and methylene blue, theie was never 
moie than one in each nucleus The chiomatm m these nuclei ai^peared 
to adheie to the nuclear membiane, foimmg irregulai layeis, but at 
times it was entiiely absent, and the inclusion body was tbe onty stiuctiire 
contained within the nucleai membiane Onl} once did I obsene 
distinct!} a nucleolus m these nuclei It was stained pale blue and was 
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Fig 1 — Nucleus of a cell of a convoluted tube, showing an inclusion in its 
interior 



Fig 2 — Nuclei of three cells show'iiig inclusions 




Fist 3 — Xuckus cont miing an inclusion with irregular and smooth borders 
(.less frequent form), the nucleolus being rer\ clearh seen Tins illustration and 
that 111 figure 4 arc taken from colored sketches (laminae stained with tctra-brom- 
di-Lblorfluorescem md mctln lenc blue) 
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entirely isolated fioni the nuclear mass In one case the inclusion 
bodies weie i datively numeious and were found within seveial cells 
of the same tubule, but in other cases they were scarce and a prolonged 
seaich was necessaiy in oidei to locate one or moie of them 

The presence of similai bodies was also noted m the infected 
monkeys, but less legularly In the cases m man the bodies were found 
in eveiy instance in which Zenker’s solution had been used as a fixative 
foi the mateiial, but in cases in monkeys, they were found in only foui 
of the fifteen cases m which the material had been fixed in this so- 
lution 


Results of Examination of Kidney Tissue fioin Fifteen Autopsies foi Inti anucleai 

Acidophil Bodies 


Vutops\ 



Acidophil 

Clineal Diafeiiosis 

Renal Lesion 

Masses 

A. 5 SO 

Infantile astlienn 

None 

Absent 

A 0 30 

Slphilitie aortitis and stenosis of the 

Nephrosis 

Present 


coronary arteries 



A 1130 

Chrome pulnionarj tuberculosis 

None 

Absent 

A 10 30 

Carcinoma of the ttijrold gland 

Chronic interstitial ne 

Absent 



phrosis 


A 18 30 

Otitis media and meningitis 

None 

Absent 

A 22 30 

Generalized arteriosclerosis 

Pvelonephrosis 

Absent 

A 23 30 

Acute gangrenous stomatitis 

Chronic nephrosis and 

Pre=ent 


hyaline degeneration 


A 24 30 

Septic endometritis 

None 

Absent 

A 25 30 

Tumor of the brain with liydrocepln 

None 

Absent 


lus 



A 20 30 

Asphyxia 

None 

Absent 

A 27 30 

Acute pyelonephritis 

Pyelonephrosis 

Absent 

A 29 30 

Bulbar paralysis 

Nephrosis 

Present 

A 32 30 

Artcrioscleros s 

Chronic nephrosis 

Absent 

A 34 30 

Congenital bladder trouble 

Pyelonephrosis 

Absent 

A 36 30 

C ircinoma of the pancreas 

Nephrosis 

Absent 


In order to deteimine whether these acidophil bodies could be found 
in cases other than those of yellow fever, I collected kidney tissue fiom 
fifteen autopsies on human beings This material was fixed in Zenker’s 
solution and stained with hematoxylin and eosm in one senes and with 
tetra-brom-di-chlorfluorescem and methylene blue m another The table 
gives the observations In thiee cases the kidney showed mtianuclear, 
more oi less homogeneous, acidophil masses, of irregularly spheiical 
form and with smooth bordeis, similai to those encounteied less fie- 
quently in the cases of yellow fever I did not observe the irregularl) 
ovoid masses with convex borders which were fiequently seen in cases 
of yellow fever All of these masses failed to take Goodpastui e’s 
stain, appearing only slightly daik and showing the piesence of colloid 
material, while in the same preparations the nucleoli weie biight red 
and the chromatin bluish violet 

In all the stained material which was fixed m Zenkei’s solution, in 
the human, as well as m the expei imental, cases of }ello\\ fever, I fre- 
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quently obsened nuclei that weie slightly inti eased in size and contained 
irregulaily aggloineiated gianiiles, some of which weie blue and some 
1 ose-coloi ed 

One of the cases m man showed niimeious degeneiated cells m the 
convoluted tubes Some of these contained compact, homogeneous 
nuclei, appaiently solidified and intenseh' led, some weie filled with 
fine led gianules contained in a pale lose-colored h} aline mass, which 
complete!} filled the inteiioi , some showed less intensely coloied 
granules, which had lost then contours and become fused with the mass 
of piotoplasm These vaiious pictuies ga\e the impiession of phases 
of a nucleai degeneiation in which the nucleus is at fiist homogeneous 
and compact and by degiees bieaks up into innumeiable gianules until 
it becomes fused with the piotoplasm m gianulai oi hyaline degenera- 
tion I succeeded in demonstiatmg nuclei of similai chaiacter in only 
two othei cases in man and in one of the evpeiimental cases 

COMMENT 

Councilman,'^ in 1890 in desciibing the pathologic changes in the 
lvidne}s in }ello\\ fevei, chew attention to the intensit} of the degen- 
erative jTiocesses localized in the cells of the coinoluted tubules and 
pointed out, as the piincijial lesion the hyaline and gianulai degenera- 
tion of these same cells, in which the c}toplasm is desciibed as being 
composed of immense ntimbeis of h} aline gianules, stained deeply 
with eosin He noted also tat vacuoles in the piotoplasm of these 
cells, and dilated convoluted tubules filled with gianular hyaline debus 
He even distinguished the glomerulai changes thiough the dilatation 
of the capsulai sjiace and the piesence, in its inteiioi of granulai 
mateiial and fiecpicntly of louncl hyaline masses He noted the pies- 
ence in many cases of a colloid mateiial and of ciystals in the lumina 
of the tubules He desciibed the colloid mateiial as being composed 
of round, and at times iriegular, masses which often combined to 
toim long chains The mateiial of these stiuctuies was entiiely 
hyaline and composed of numeious la}eis, like a giain of staich He 
desciibed the cn stalhne masses that he found in all cases as having 
a yellow oi gieenish-yellow coloi, neat and shaipened boideis and 
numeious lines oi ciacks which ladiated fioni the centei towaid the 
jTeiiphery He noted that these ciystals did not take the stain of any 
of the reagents used He also found epithelial casts and obseived 
leukocytes within the tubules Marchoux and Siinond," in then obsei- 

7 ^Marchoux E, and Simond P -L fitudes sur la fievre jaune Quatrieme 
memoire de la mission fraiiQaise a Rio dc Janeiro, Ann de I’lnst Pasteur 20 161, 
1906 
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vations in 1906 lepoited the piesence of fatty degenei ation, which was 
extensive in some cases and slight in others The fiist was observed 
especially in cases terminating m anm la They also reported the pi esence 
of casts composed of desquamated cells and of extiavasated led cells 
at times obhteiatmg the lumma of several tubes Elliott® in 1918, 
lefeinng to cases in Gua}aquil, desciibed changes vaiimg from cloudy 
swelling to complete necrosis of the epithelium of the convoluted tubes 
He noted the fatty changes and desciibed structui eless masses that 
Aveie always present m cases with maiked necrosis He drew attention 
to the h}peiemia of the glomeiuh, and pointed out that the capsulai 
space occasionall> contained a small quantity of exudate 

Da Rocha Lima,® m desci ihing a moi e oi less pi onounced nephi osis 
noted the presence of calcareous concretions m the interior of the 
tubules, similar to those obsened m cases of meicuiy poisoning 

Blair, Aitken, Connal and others di ew attention to the congestion 
and dilatation of all the vessels , to edema and hemoi rhages between the 
tubules, which often contained colloid mateiial, to fatty degenei ation 
swelling of the cells of the convoluted tubules, desquamation and 
hemoi rhage in the capsular space of the glomeruli, and to changes 
111 the convoluted tubules distant from the glomeruli 

Torres,^^ m a case of yellow fever, noted edema of the capsulai 
space, swelling and desquamation of the cells of Bowunaii’s capsule 
intense fatty degeneration of the epithelial cells of the convoluted 
tubules and hyaline and heniori liagic casts in the mterioi of the straight 
tubules and Henle’s loops He also pointed out that although some of 
these loops showed extensue necrosis and desquamation of their cells, 
the cells accumulated m the interioi of the loops, in gioups lesemblmg 
endothelial leukocytes, sometimes became intensely blue when stained 
with hematox}hn, as if they had been satuiated with calcaieous salts 
Referimg to Hoftman’s ohsei vations on these casts dm mg the Havana 
epidemic of 1906-1909, he emphasized the fact that m the case wdnch 
he himself had seen they occupied scaicely two or three tubes in each 
section 

Klotz,® m his lefeience to yellow fevei m West Africa mentioned 
the absence of inflammation of the kidneys He also noted the degen- 

8 Elliott, C A Clinical Stuclv of Yellow Fever, Arch Int j\Ied 25 174 

1920 

9 da Rocha Lima, A Folia med 7 169, 1926 

10 Blair, A , Aitken, A , Connal, and others Tr Ro^ Soc Trop IMed & 
Hjg 20 166, 1926 

11 Torres, A M klem do Inst Oswaldo Cruz 19 13, 1926, Socieda de 
Brasileira de Biologica 102 414, 1929 

12 Hoftimnn, W H Sciencia med 6 153, 1928 
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eiative changes aftecting not only the convoluted tubules, but also 
Henle’s loops and occasionally the collecting tubules, veiy extensive 
necrosis in some cases, gieat irregularity in the amount of fat and 
congestion and desquamation of the cells of Bowman’s capsule Hud- 
son obser’i ed swelling and necrosis of the tubular epithelium, fatty 
degeneration, congestion of the small vessels and m particular of the 
glomeruli, debris, hyaline, granular and calcareous casts in the lumina 
of the tubules, dilatation of Bowman’s capsule, with the presence in its 
interioi of granular material, and the absence of hemorihage and inflam- 
mation 

The changes described by Councilman forty yeais ago were 
observed m my cases The hyaline and granular degeneiation that 
he described as being the principal change m the cells of the convoluted 
tubules was found to be the dominant lesion m my cases, both because 
of its intensity and because of the frequency of its occuiience My 
observations differed from those of Councilman, however, with lespect 
to the presence of leukocytes, which he found and interpreted as a 
manifestation of an inflammatory reaction I found no trace of leuko- 
cytes in any of my cases 

The neciosis described by Elliott,® Klotz,® Tories and Hud- 
son was found m my cases, though I did not note any predilection 
foi the cells of the convoluted tubules In the majority of cases, the 
neciosis was spaisely and ii regularly distiibuted, involving cells of the 
various structures of the kidneys The fatty degeneration noted since 
Councilman’s day which Marchoux and Simond observed to be of 
vai}ing intensity, I found, in the majority of my cases, to be veiy mild 
Klotz ^ emphasized the gieat iriegularity of the amount of fat and 
called attention to the dispi oportion existing between the intensity 
of the degeneiative processes and the amount of fat found This 
dispropoition, as I have already pointed out, was definite in my cases 

Councilman^ noted the presence of ciystalhne masses, at times 
with lines of fiactuies radiating from the centei towaid the peiiphei} 
These were evidently calcareous casts I cannot undei stand why he 
found them 3'^ellow or greenish-yellow and resistant to the reagents 
used, since it is known from the work of others that they can be 
stained a vivid blue with hematoxjhn I saw them thus in my cases, 
frequently with the radiations fiom the centei towaid the periphery, 
to vhich Councilman referred With legard to the frequency of 
these deposits, I found them in about 60 per cent of ni}'’ cases, but in 
only a few tubules in each section, thus confirming Klotz’ ® peicentages 

13 Hudson, X P Am J Path 4 395, 1928 
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and the small numbeis noted by Toxres I found, also, that these casts 
showed iron in their composition 

The congestion lefeired to by the majorit}’^ of observeis was piesent 
111 all my cases, and it is important to note that it was always moie 
maiked m the medulla than in the cortex 

I did not observe definite hemoirhages m my cases, but they weie 
noted in the cases of Blair, Aitken, Connal and others,^® although not 
by Hudson In experimental yellow fever, Stokes, Bauei and Hud- 
son lepoited finding extreme fatty degeneiation of the majoiity of 
the cells of the con\oluted tubules and at times also of the collecting 
tubules These investigators found hyaline, granulai and calcareous 
casts, but not in all specimens They noted occasional congestion of 
the deposits and emphasized the absence of hemorrhage and inflamma- 
tion 

Hudson,^® compaimg the lesions piesent in experimental cases 
with those found m cases m man, noted that the lesions occiiried in 
much mildei foini in the infected monke^s 

My obseivations confirm the repoits of these investigatoi s, except 
with regal d to fatty changes, which weie very moderate in the majoiit> 
of my cases 

The presence of acidophil masses, which I observed m the inteiioi 
of the nuclei of cells in degeneiation, in human as well as in expeii- 
mental cases, was not mentioned by any of the previous investigators 
Stokes, Bauei and Hudson mentioned the pi esence of masses of 
acidophil granules m the interior of the nuclei of cells m degeneiation 
in the liver in monkeys experimentally inoculated, and Toires described 
acidophil nuclear inclusions m the hepatic cells of thirty-one of fort)- 
three infected ihesus monkeys Penna and de Figueiiedo confirmed 
Toires’ observations, finding the same inclusions in the cells of the hvei 
in thiity-six ihesus monkeys, and Cowdiy and Kitchen found them 
also in the liver, but only in cases of yellow fever in man 

The acidophil structuies which I noted differed fiom the inclusion 
bodies ohseived by Toires,^’- foi, while the latter’s always showed the 
gianulai stiuctuie desciilied by him and by Cowdiy and Kitchen,^® 
mine were moie or less homogeneous and hyaline, and varied in form, 
being at times ii regular in shape with smooth borders, but more com- 
monly oval with convex borders This maiked difference makes me 
think it possible that the masses I found were acidophil and swollen 

14 Stokes, A , Bauer J , and Hudson, N P Am J Trop Med 8 103, 1928 

15 Penna, Oswma and de Figueiredo, B Folia med 10 229, 1929 

16 Cowdrv, E V, and Kitchen, S F Intranuclear Inclusions m Yellow 
Fever, Sciencia 69 252, 1929 
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nucleoli, although the} did not in any way suggest nucleoli, eithei in 
then form oi in then isolation in an empty and very cleai space m 
the centei of the nucleus Tones in describing the piesence in some 
cells of the livei m yellow fevei of nucleoli m degeneration which 
appeared to he acidophil and considerably swollen, advised in such 
cases staining by Goodpastuie’s method (aniline fuchsin, diffeientia- 
tion with alcohol) and with Loffler’s alkaline blue This stains the 
degenerating nuclei an intense led, and thus differentiates them fiom 
the true inclusions, which become violet blue Using this method I 
obseived that while the nucleoli appeared to be stained an intense led 
and the nucleai chiomatm violet-blue, the masses lefeiied to took 
neithei of the two stains ajipeaiing onh shghtl} darkened and lesem- 
bhng colloid mateiial 

The natuie of these masses and also of the inclusions described b} 
Toires’^ is not easy to explain It seems leasonable to suppose that 
the} are nothing more than the lesult of nucleai degenei ation, and 
that the chromatin the nuclear fluid and often even the nucleolus 
(elements that combine m degenei ation, assuming one aspect or anothei ) 
contribute towaid the formation of these masses The fact that I 
encounteied acidophil masses in the cells of the kidne}s m cases othei 
than those of }ellow tevei, but in which theie was cellulai degenera- 
tion. IS significant and I belie\e that in cases of pai ench} matotis 
degenei ation a more accuiate m\estigation of the vaiious stiuctures 
of the oiganism and of diffeient moibid conditions wull le^eal these 
nuclear pictures peihaps with a ceitain fiequenc}. indicating nonspecific 
degenei ation of nuclear mateiial as indicated in the observations of Von 
Glahn and Poppenheimei 

Pi oof that nuclei in then diveise degenei ative phases can present 
the most varied forms ma} be found m the fact that in some of my 
cases they became entire!} solidified into a homogeneous acidophil 
mass and afterward became disintegi ated into minute fiagments in 
the midst of the piotoplasm m hyaline and gianulai degenei ation 

COKCLUSIONS 

Fiom wdrat has been repoited it ma} be concluded that the kidne}S 
in }elIow fever aie severel} and characteristically mjuied, the lesions 
correspond in then nature and intensit} to the giaMty of the clinical 
disturbances 

While variations aie found in the seventy of the moie definite 
lesions the kidnev in vellow^ fever may fiom the standpoint of the 

17 Von Glahn and Poppenheimer, A M Intranuclear Inclusions in Visceral 
Disease Am J Path 1 445 1925 
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pathologic histolog}, be descnbed as follows The convoluted tubes aie 
dilated and then cells aie swollen and in a state of intense h} aline 
and gianular degeneration There is neciosis of some cells in the \aiious 
structuies, the glomeruli, with their tufts, aie engorged, the capsulai 
space IS dilated, neciosis and desquamation of the cells of the epithelial 
co^erm§ the Bowman’s capsule is ohseived, theie is granulai mateiial 
or debus m the inteiioi of a gieat number of convoluted tubes, hyaline, 
gianular and calcareous casts occupy the lumma of some couAmluted 
tubules, of Henle’s loops oi of tbe collecting tubules , there is con- 
gestion of the small vessels, most marked in the medullary zone Theie 
IS neithei hemorihage noi inflammation 

The following points aie noteworthy (1) fatty degeneiation plays 
a minoi role in the ensemble of degenerative changes, in the gieat 
majoritv of cases, (2) the calcaieous casts contain iron, (3) some of 
the nuclei of the degeneiatmg cells contain acidophil, homogeneous, 
hyaline inclusions, shaiply isolated in an empty, clear space, (4) othei 
nuclei show some foim of degeneiation as manifested by then solidifica- 
tion into acidophil, compact hyaline masses, bieaking up afteiwaid 
into innumerable gianules which tend to lose then color and gradually 
to become fused with the mass of piotoplasm, which in such cases is 
always found undei going hyaline and gianulai disintegiation 
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BEATRICE F HOWITT, MA 

SAN TRANCISCO 

Since no clesciiption of the spontaneous occtnrence of sciuvy ni 
monkeys could be found, the following leport is ofteied for those 
interested in the caie of these animals 

On Nov 7 , 1929, a shipment of monke}s (lot 19) vas leceived 
at the Hoopei Foundation, San Fiancisco, from a dealei who had 
acquired the animals a few weeks pieviously fiom an English fieighter 
from Calcutta, India During the foity days of the vo}age, the monke3S 
were fed, so far as could be ascei tamed, laigel} on unhulled (“paddy”) 
rice and clued beans without an} gieens This diet vas continued at 
the dealei ’s warehouse, with the addition of vegetables once a week 
As the shipment appealed healthy, no particulai attention was paid 
to the individual animals on ariival at the laboiatoi} They were given 
the customaiy diet, which had lecently been changed, howe\er, owing 
to the prevalence of bacillary d}sentery m a previous shipment The 
quantity of fuut and vegetables had been reduced, with a coiiespondmg 
increase of dry food, sunflower seed, rice and baile} Fifteen days 
latei, on Noveinbei 22, it was noticed that a small female, no 442 
was lame, having gieat difficulty m climbing This animal was removed 
from the others and placed in a small cage for observation Four days 
later, on November 26, the eyelids appealed dark and maikedl} 
edematous, the gums were bleeding, a tooth was gone, and the light 
elbow joint was enlaiged and painful to the touch The legs weie 
moved with difficulty, and the animal utteied shoit cues when attempting 
to climb A tentative diagnosis of scuivy was made 

ADVANCED CASES 

Thirty-nme stock monkejs of lot 19 weie then examined foi 
clinical manifestations of scurvy The individual lesults are shown m 
table 1, and a general summary is included in table 2 

Bleeding of the gums on pressure, with accompanying looseness 
of the teeth, was the principal symptom noticed m thirty-five of the 

Submitted for publication. Sept 2, 1930 
■’ From the George Williams Hooper Foundation for kfedical Research, ot 
the Unnersity of California 

" This studj was aided by grants from the anonymous Pohonnehtis Donation 
of the Hooper Foundation 
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thirty-nine monkeys (89 7 pei cent) The gums of many were spongy 
or bluish Soft, cushion-hke swellings on the head, usually over the 
frontal bone, were shown by 30 7 per cent, 20 5 per cent weie lame. 


Tabie 1 — Lesions Noticed m Ttiii ly-Ninc Monkeys Soon Ajtci Then Aiiival 



Cushion Like 

Cushion Like 

Manner 


Bleeding 

Orannl 

Swollen 

Swollen 

Sw elhngs 

General 

of 

MonLey 

Gums 

Spellings 

El elids 

Lameness Toints 

of Ear 

V eakness 

Death 

stock 4 

+ 

0 

0 

0 0 

0 

+ 

KiUed 

stock 5 

+ 

+ 

+ 

+ 

+ 

4* 

Died 

Stock 0 

+ 

+ 

0 

+ + 

0 

4- 

Died 

Stock 7 

+ 

0 

4“ 

+ + 

0 

+ 

Killed 

Stocl S 

+ T (old scar) 

0 

0 0 

+ 

4 . 


S99 

+ 

0 

0 

0 0 

0 

0 


401 

+ 

0 

0 

0 0 

0 

0 


402 

4 - 

0 

0 

0 0 

0 

0 


403 

0 

0 

0 

0 0 

0 

0 


412 (419) 

4 - 

0 

0 

0 0 

+ 

0 


413 

+ 

+ 

0 

0 0 

0 

0 


414 

+ 

0 

0 

0 0 

+ 

0 


419 

+ 

-h 

0 

+ 0 

0 

0 


417 (447) 

+ 

+ (slight) 

0 

0 0 

0 

0 


418 

+ 

0 

0 

0 0 

0 

0 


419 

+ 

0 

0 

0 0 

0 

0 


420 

+ 

H 

0 

0 0 

0 

0 


421 

+ 

4" 

0 

0 0 

0 

0 


422 


0 

0 

0 + 

4 - 

~r 


423 

— 

0 

0 

0 0 

0 

0 


424 


0 

0 

0 0 

0 

0 


429 

+ 

+ 

0 

+ 0 

0 

0 


420 

+ 

4" 

0 

+ 0 

0 

0 


427 (448: 

1 + 

0 

0 

0 0 

0 

0 


428 

+ 

0 

0 

0 0 

0 

0 


429 

+ 

0 

0 

0 0 

0 

0 


430 

+ 

0 

0 

0 0 

0 

0 


431 

4* 

0 

0 

0 0 

+ 

0 


432 

+ (slight) 

T 

0 

0 0 

0 

0 


433 

+ (slight) 

0 

0 

0 0 

0 

0 


434 

0 

0 

0 

0 0 

0 

0 


43') 

+ (slight) 

0 

0 

0 0 

0 

0 


436 

+ (slight) 

0 

0 

0 0 

0 

0 


437 

0 

0 

0 

0 0 

0 

0 


438 

+ 

0 

0 

0 0 

0 

0 


439 

0 

0 

0 

0 0 

0 

0 


441 

+ (slight) 

+ (old 
scar) 

0 

+ (Ulcerated 

hack) 

0 

0 


442 

+ 

0 

4“ 

+ + 

0 

+ 



* + — lesion present, 0 =: lesion unnoticed 


Table 2 — Snniniaty of Lesions in Tint ty-Ninc hlonleys at lime of Aiiival 


Lesions 

Number 

Per Cent 

Bleeding gums 


89 7 

Cushion like cranial swellings 

12 

oO 7 

Swollen ejehds 


70 

Cushion like swellings of car 

C 

13 3 

Lameness . 

S 

20 9 

Swollen joints 

4 

10 2 

Deaths 


70 

Recoveries 

SO 

92 3 

Combination of several sjmptoms 

19 

48 7 


especially m the hip joints, 10 2 pei cent had greatly swollen joints, 
15 3 pel cent showed soft swellings on one or both outer ears, or 
else the tissue was shrunken oi wrinkled, indicating the absorption of 
an old hemorihage , three, oi 7 6 per cent, died within a few davs Two 
of the latter showed symptoms of advanced scuivy but also had a 
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complication ot bacillary dysenteiy (Flexnei type), while the thud 
died of septicemia due to a large abscess on the hack following a ruptured 
hemorrhagic aiea along the spine Anothei animal (stock M7) was 
weak, thin and unable to climb, so that it was killed on Dec 3 1929 
The details of the postmoitem ohsei\ations m three monke}S (nos 
5, 6 and 7) are gnen in the following paiagraphs 

J/ Stotk No 5 — Oil Dec 1, 1929, the animal died during the night Extensive 
subperiosteal hemorrhages were found around both shoulder joints The head of 
the right humerus was rough and eroded Hemorrhages were noted along the 
muscle sheaths of both arms down to the elbows Extensive subperiosteal hemor- 
rhages w'ere present over the w'hole frontal bone of the skull The eyelids were 
greatly swollen Hie liver was pale and patcln Hie spleen was spongi, soft, 
dark red and bulging, w’hen cut The pancreas w as normal , the kidiiej s were 
pale , the heart w'as enlarged A few' petechial hemorrhages w'ere seen on the 
outer w'all of the colon, but no definite mucosal ulcers The Elexiier tipe of 
djsenterj' organism w'as isolated from the colon 

il/ Stock No 6 — The animal died during the night of Dec 3, 1929 It had 
been thin and emaciated, unable to climb easiK and lame , it show'ed bleeding from 
the gums The luer was pale, the spleen was dark red and spoIlg^ the kidneys 
were pale, the lungs were normal The heart was large the nnocardiuni, soft 
Small petechial hemorrhages were present on the outer wall of the colon The 
riexner tjpe of djsenteri organism w-as isolated from the colon Subperiosteal 
hemorrhages with subsequent clotting were obser\ed around the heads of both 
humeri and of both femurs No hemorrhages into the joints w'cre noted, but the 
long bones were eroded and easih' broken at the upper ejiiplnses An extensne 
subperiosteal hemorrhage covered the entire frontal bone, while a small blood 
clot W'as present abo^e the dura The gums were congested, and there w'as bleeding 
from the front incisors 

M Stock Yo 7 — The monkej had been w'cak and emaciated, show'ing difficult} 
m climbing It suffered from extensive bleeding from tlie gums On Dec 3, 1929, 
It W'as killed w'lth chloroform The peritoneal ca\itv w'as dr} The spleen w'as 
small and dark, w'lth margins slightly rounded The liver w'as mottled , its lobular 
structure w'as pronounced , the blood in the portal veins was w'aterj , some lobuh 
W'ere graMsh, others slightly yellow'ish The lungs w'ere normal The m}Ocardium 
was flabb} The lymph nodes show'ed blackish pigmentation Intramuscular and 
subperiosteal hemorrhages extended along the left humerus, with marked erosion 
at the epiph}ses and the joint surfaces Intramuscular hemorrhages also extended 
along the right arm The same hemorrhagic condition and erosion of the bone 
W'ere present in both femurs Extensive hemorrhage was present over the w'hole 
frontal bone of the skull There was bluish discoloration of the gums Petechial 
hemorrhages were seen along the outer wall of the colon, but no desentery 
organism was isolated, because the cultures w'ere oeergrown bv Bacillus piotcns 

nEA.LIXG CASES 

Since the clinical and postmortem observations weie those of scuiv} 
the diet of the monke 3 s w'as changed to coiiect the vitamin deficiency 
Each animal w'as given one fouith of an oiange eveiy day, w'lth law' 
cabbage and bananas twice a }veek Carrots were included once a 
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week, with a daily ration of sunflowei seed alternating \Mth iice and 
barley Marked improvement was soon noticed in the condition of the 
animals Their appetites inci eased They could lun about and climb 
more readily There was less bleeding from the gums, and the swelling 
of the eyelids and of the joints decreased 

Dining the next few months all of these animals weie used foi 
other expel imental woik, but weie occasional!} examined foi ani 
abatement of the symptoms of scuivy The soft subperiosteal swellings 
over the cianial bones and the hemorrhagic swellings of the eais 
weie slowei to disappeai than the other manifestations, but weie 
entirely gone when most of the animals were put to death Absoiption 
of the hemoirhages in the eai lesulted in a diied and wiinkled con- 
dition of the tissue, giving the outei ear an iiiegulai, defoimed appeal - 
ance while absorption of the cianial hemorrhages occasionally left a 
shallow depression m the skull bone 

Two monkeis (nos 425 and 442) weie studied moie caiefulh 
than the otheis One of these animals (no 442) piesented advanced 
scuivy, while the other (no 425) showed onl} slight symptoms Several 
roentgenogiams were taken during life, the diagnoses being made b} 
Di H E Ru^gles and Di R S Stone of the Univeisit} of Cah- 
foinia Hospital The histones of these two monke}s aie as follows 

Monkey 425 — The animal was a niedium-sired male monkej of the species 
Mocaciis ihc^us 

Nov 29, 1929 The monkcv was lame m the left leg, showed a soft sw'elhng 
of the cranium and bleeding along the upper front gums It was gnen oranges 
and cabbage wnth the diet 

December 9 The animal w'as improved, but still slightlj lame X-ray pictures 
w'ere taken they showed a slight irregularitj" in the epiph\seal lines at the low'er 
ends of both femurs and at the upper epiphyses of the right humerus 

December 26 The animal was much improved, no lameness nor bleeding of 
the gums w^as noted 

Jan 9, 1930 The animal was \erv active X-ray pictures show'ed increased 
calcification about the upper end of the right humerus 

February 11 The monkey w'as m good condition, Us fur w'as smooth there 
W’ere were no cranial swellings, and the animal w’as liveh X-ray pictures show'ed 
improvement in the bone changes 

March 20 The monkej was gnen an intracranial injection of polionn eliti*; 
■virus 

March 30 The animal was parahzed, and died during the night 
Posfmoitcm E\aminatwn — The heart was enlaiged, the kidnejs normal, the 
spleen pale, the Iner yellowish with rounded margins, the pancreas and intestines 
normal A slightlj healed subperiosteal hemorrhage ivas present over the right 
frontal bone and there were no signs of active hemorrhages in the long bones 
kloNKEi 442 — The animal used was a small female monke\ of the species 
Macaais iltc^u\ 





1,2')/30 03 0 0 0 0 0 Poliomyelitis 

12/ 0/30 12 0 0 0 0 Subperiosteal hemorrhages along lertebrie Abscess of bach 

1/30/30 1")1 0 + (almost no 0 0 (slight. Bone enl irgert at end of humeri Poliomyelitis 

trace) m shouldei 

joints) 
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No^ 22, 1929 The monke\ wns lame m both legs, showing great difficulty in 
climbing 

November 26 The gums were bleeding, one tooth w'as gone, the ejelids were 
extremely sw^ollen, and the right elbow joint w'as enlarged and painful The animal 
was fed the juice of one orange 

Noi ember 27 The ejelids w'ere much improyed, swelling w'as reduced, 
although evidences of subcutaneous hemorrhages were still noticed Much difficult! 
was experienced in climbing because of the swollen right elbow' and knee joint 
The diet w'as changed to correct the vitamin deficienc! 

December 9 The animal was much improved, climbing more easih X-rav 
pictures showed subperiosteal hemorrhages about the shafts of both humeri and of 



X-ray pictures of monkey 442 A, x-ray picture taken on Dec 9, 1929 , note 
the subperiosteal hemorrhages around the upper ends of both humeri B, x-ra! 
picture taken on Jan 9, 1930, showing marked calcification around the heads of 
both humeri C, x-raj' picture taken on April 29, 1930, show'ing increased calcifica- 
tion around the heads and along the shafts of both humeri 

both lemurs, with irregularity at the upper epiphysis and of the shafts of both 
humeri and of the low'er end of the left radius (fig A) 

December 26 The monkey w'as greatly impro!ed climbing around easily 
although there w'as bleeding of the gums above the upper incisors 

Jan 9, 1930 There were no sw'ollen joints, and much improvement w'as noted 
X-ray pictures show'ed a large amount of calcification in the subperiosteal hemor- 
rhages of both humeri (fig B) 

January 10 The animal had no bleeding of the gums, but had lost the lower 
right canine and premolar teeth It could climb easih 

February 11 The animal was in good condition ate w'ell, show'ed smooth fur 
and climbed easih 
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April 29 X-ray pictures showed a large amount of calcification at the upper 
ends of both humen (fig C ) 

April 30 The animal was bled to death from the heart after it had con- 
valesced from an attack of experimental poliomyelitis 

Postmoi tem Eraminatwn — The animal was in very good condition There was 
no bleeding from the gums There were signs of healed and absorbed subperitoneal 
hemorrhage over the entire frontal bone, and enlargements of the bone at the head 
of both humeri, with a slight amount of mucoid synovial fluid within both shoulder 
joints There were no signs of hemorrhages around the long bones The lungs, 
heart and kldne^s were noinial The liver, spleen and pancreas were pale, owing 
to the bleeding from the heart The intestinal wall was normal and free from 
ulcers or hemorrhages 

COMMENT 

All of the iTionke 3 's in lot 19 either died oi weie killed at vaiious 
times during the six months fiom the eaily part of December, 1929, 
to the end of May, 1930 Table 3 shows the date of death, the length 
of time since the fiist examination and an outline of the postmoi tem 
obseivations m respect to scurvy The latter may be compared with 
the results as given m table 1 for the first physical examinations 

With the exception of those animals that died during the first few 
days (nos 4, 5, 6 and 7), none of the monkeys showed active bleeding 
f 1 om the gums at autopsy, oi any active hemorrhages m the long bones 
Evidence of healed and absorbed subpei losteal hemorrhages were noticed 
in eleven monkeys, six of which had not previously shown any signs of 
the cushion-like cianial swellings (monkeys 401, 412, 414, 417, 434 
and 442) These swellings had been noticed m the other five animals, 
but they were absorbed and m the process of healing five weeks later, 
at the least Similarly in monkeys 412 and 414, the tissue of the outer 
car had become wrinkled and shrunken, while in monkeys 422 and 432 
the eai swellings had entirely disappeared within from two to four 
months, lespectively Seven of the group showed a slightly increased 
mucoid synovial fluid within some of the joints after from one to foui 
months, indicating that the subperiosteal hemorrhages of the long bones 
were still being absorbed 

Exclusive of monkeys 5, 6 and 7, none of the animals was lame 
at the time of death Twelve of thirty-six showed evidence of healed 
and absorbed hemoirhages either in the subperiosteum or between the 
muscle sheaths aiound the ends of the long bones The epiphyses 
were often fragile, fractuiing easily Monkey 421 showed an enlaiged 
callus at the head of the humerus (seventy^even days after the first 
examination), while the same appearance Mas seen aiound the head 
of the left femur of monkey 415 (thirty-six days) and at the proximal 
ends of both humen of monkey 442 (foity-thiee day^s) There was 
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an extensive gelatinous subcutaneous exudate along the right aim of 
monkey 418, suggestive of a former widespread hemorrhagic condition 
which was slowly being absoibed (seventy-nine days after the fiist 
examination) It was interesting to observe that aftei dietary treat- 
ment excessive calcification developed subsequent to absorption of the 
hemorrhages aiound the long bones This is well illustrated by the 
x-ray pictures of monkey 442 During the acute hemorrhagic stage 
(shown 111 A), the bone strucluie of both humeri appeared normal in 
size, surrounded by a soft layer of blood In the later pictuies {B and 
C), an inci easing amount of calcification was clearly demonstrated 
until the bone shaft was completely distorted 

The chaiacter and extent of the lesions in this gioup of monkeys 
both during life and at postmoitem examination, with the evidences of 
marked impiovement on dietai}’- tieatment alone, fully confiimed the 
oiigmal diagnosis of scurvy The prompt i espouse to orange juice 
and cabbage, both rich in vitamin C, was most encoui aging, as well 
as confirmatory. 

After each autopsy, the animars head was iemo\ed and given to 
Dr Hermann Becks for a detailed examination of the dental condition, 
while the long bones of seveial monkeys weie given to Dr Montz 
^^^eber for a micioscopic examination of the bone structure Sepaiate 
leports of their observations will be given later 

Harden and Zilva ^ found that scuivy could be produced m monkeys 
m about two months, and that protection from the disease resulted 
on feeding from 2 to 5 cc of oiange juice pei da}’^ This peiiod of 
development corresponds with that presumably occurring m the case 
of the monkeys of lot 19, foity days being allowed for the vo}age 
and the three oi four weeks’ interval befoie the diagnosis was made 
In 1924, Howe- also produced scuivy in monkeys, but was mainly 
interested in the dental aspects of the disease 

The most extensive and detailed description of experimental scurvy 
m monkeys is that of Hait,® who m 1912 induced the disease by feeding 
condensed milk His description of the clinical manifestations coi- 
responds closel}’’ to the observations lecorded foi lot 19 He stated 
that the animals gradually lost their liveliness and showed a loss of 
appetite, while their movements became slow and cautious The limbs 
weie painful to the touch, as was manifested by their shoit cues and 
jerky motions Bleeding gums appealed early, although m no case was 
there an ulcerative stomatitis The gums finally showed diffuse bluish- 


1 Harden and Zilva Biochem J 14 131, 1920 

2 Hove J Am Dent A 11 1161, 1924 

3 Hart Arch f Kinderh 76 507, 1912 
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red swelling Cushion-hke swellings weie observed on the skull, as 
well as intense, but quickly retrogressing, exophthalmia with hemorrhage 
of the upper eyelids Swellings of the epiphyseal ends of the long 
bones and fractures, especially in the lower part of the femur and the 
uppei part of the humerus, weie frequently observed Hemorrhages 
between and into the muscle bundles were often piesent, and extra- 
vasated blood could be found in the meninges, lungs, kidneys, and 
intestinal mucosa Occasionally there was blood m the proximity of the 
epiphyseal endings of the long bones, while a complete casing of blood 
was often seen aiound the femur and the humeius, extending from the 
proximal to the distal aiticulations Severe changes weie noticed m 
the jaw bones, with a bloody suffusion of the gums He also noticed 
occasional subpeiiosteal hemorihages of the oibital loof, of the ribs 
and of the bones of the skull, and bleeding aiound the optic neive The 
bones, especially those of the jaw and skull, were often severe^ eroded 
and veiy f liable 

Similarity between the clinical pictuies of the experimental and 
the spontaneous development of scuivy m monke3S is thus leadily 
obsei ved 

SUMMARY 

A leport IS given of the spontaneous development of scurvy m a 
group of thiity-nine monkeys (Macactts ihesus) leceived from India 
The diagnosis was made from the clinical symptoms, the x-ray pictuies 
and the postmoitem obsei vations, all of which coiiesponded closely 
to the description given by Halt of expeiimental scuivy in monkeys 
A change of diet to one iich in vitamin C pioduced maiked improvement 
within a few weeks, with subsequent complete lecoveiy, in all of the 
gioup, except those piesenting advanced scurvy which weie put to death 
or which died during the first few days 



THE SIMILARITY OF PSEUDOTUBERCULOSIS 
AND TULAREMIA ' 


HOBART A REIMANN, MD 

MINNEAPOLIS 

AND 

WERNER J ROSE, M D 

BUrrALO, N A 

111 1916, Roman ^ MOiking in Pi ague, published the complete lepoit 
of a case that he classified as one of an unusual foim of infectious 
gianuloma Chnicall}^ little was known of the case, but at autops} the 
condition appeared at first to be tubeiculosis Because of the atypical 
histologic obseivations and the isolation of a nonacid-fast bacteiium 
fiom the lesions, the condition was classified as “pseudotubeiculosis ” 

Pseudotubeiculosis is a teim first used by Ebeitli in 1885 m desciib- 
ing a laie tubeiculosis-hke disease m guinea-pigs " and labbits^ 
Eberth’s descriptions of the pathologic changes m the hvei and spleen 
are almost identical with those of Roman, and the changes appeal to 
have been caused by an oiganism similar m man} lespects The 
isolation and desciiption of Bacillus psendotuhcj adosis was fiist accom- 
plished by Pfeiffer in 1889 ^ Since then numeious cases of pseudo- 
tuberculosis have been repoited, chiefly from European souices Fiom 
many of the oldei case reports, however, it is difficult to aiiive at 
definite conclusions in regaid to etiolog}’’ on account of the inadequate 
descriptions oi antiquated methods emplo)’-ed for bactei lologic identi- 
fication 


CLINICAL AND PATHOLOGIC OBSERVATIONS, AS RECORDED 

BY ROMAN 

Roman’s patient was a railroad einplojee, aged 46 He was admitted to the 
hospital in a moribund condition and died the next day From his wife it was 
learned that ten days previoush he first noticed fever, which gradually increased 
There was severe pain in tlie region of the liver, radiating to the chest Anorexia 
and moderate constipation \vere noted The day before admission, the patient 
became delirious No jaundice was noted 

* Submitted for publication. Sept 23, 1930 

' From the University of Minnesota Medical School, Minneapolis and the 
Buffalo General Hospital and School of Medicine, University of Buffalo 

1 Roman, B Virchow's Arch f path Anat 222 S3, 1916 

2 Eberth, C J Abrehows Arch f path Anat 100 15, 1885 

3 Eberth, C J Virchows Arch f path Anat 103 488, 1886 

4 Pfeiffer, A Ueber die Bazillare Pseudotuberkulose bei Nagetieren, 
Leipzig, 1889, cited bv Roman 
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Physical e's.aminatioii revealed a \\ell developed, ^\ell nourished man The 
abdomen was tense and ver> tender The margin of the liver was a hand’s 
breadth below the costal margin and was very tender on palpation Its surface 
appeared to be smooth The spleen was not palpable, but was slightly enlarged 
to percussion The pulse rate was 132 The temperature varied from 37 8 to 
40 2 C (100 to 1044 F) The blood count showed leukocytes, 6,800, neutro- 
phils, 60 per cent, transitional forms and large mononucleai s, 20 per cent, lympho- 
cytes, 17 per cent, and eosinophils, 3 per cent 

The important pathologic features described by Roman are as follows 

The liver measured 32 by 28 cm , and weighed 3,400 Gm The surface was 
uniformly studded with many nodules, from hempseed size to bean size They 
were mostly pea-sized, and were gray and moderately firm 'Many appeared to be 
umbilicated The cut surface showed similar nodules, which were sharply 
circumscribed and grayish white or vellow Many seemed to be softened in the 
center and collapsed The liver tissue between the nodules was gravish browm 
and firm The spleen weighed 600 Gm and measured 20 by 12 by 8 cm It was 
soft, and the capsule was slightly thickened The cut surface was dark red, and 
the markings were indistinct The lymph nodes near the lesser curvature of the 
stomach were walnut-sized Similar nodes were also found in the mediastinum 
and around the abdominal aorta The duodenal lymph follicles ivere prominent 
Several plaques and solitary follicles were found in the ileum The margins 
were swollen in some and in others appeared to be somewhat sunken and grayish 
white 

Histologically, the liver showed generalized cirrhotic changes with extensive 
alteration and regeneration There was a large amount of iron-containing pig- 
ment in large and small clumps in the parenchymal cells and in the connective 
tissue The nodules appeared as sharply demarcated, round, darkly staining 
areas, which at first glance might be taken for tubercles or gummas They 
consisted of granulation tissue in various degrees of necrosis Polymorphonuclear 
leukocytes were rarely seen Karyorrhexis was commonly found In the center 
of the nodules, cell clumps, chromatin debris and pigment were recognizable Giant 
cells of the Langhans type were not encountered Foci that resembled giant cells 
were occasionally found These areas stained dirty blue with hematoxylin , on 
closer examination with a higher power they proved to be clumps of bacteria 
Such areas were found especially near the periphery of the nodules Bacteria 
were never seen outside of the nodules A smear made from the liver shoved 
many gram-negative bacilli of varying length and breadth, but mostly short 
plump rods 

Histologicallj’’, the intestines showed general atrophy of the wall involving all 
la 3 ers In many sections, the mucous membrane was entirely absent The 
lymphoid tissue had for the most part disappeared In sections from the plaques, 
no gland tissue could be seen 

BACTERIOLOGIC AKD EXPERIMENTAL STLDIES 

Roman then cultivated portions of the spleen and liver on Dngalski 
plates, and aftei twent}-four horns obtained a rich groivth of small, 
lound, blue colonies composed of gram-negative, nonmotile, shoit bacilli 
A guinea-pig inoculated subcutaneous^ with the culture died fifteen 
dai's later Autopsy showed generalized necrosis of the abdominal wall 
at the site of injection The liver was riddled with submihary to pin- 
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head-sized, grayish-\\ lute nodules Theie weie similai but fewer 
nodules m the spleen, one in the light supiarenal gland and several in 
both lungs Histologically, the nodules weie identical with those 
desciibed in a preceding paragiaph The bacilli were lecoveied in 
puie culture fioin the heart blood 

The bacilli were gram-negative and aeiobic and did not foim cap- 
sules or spores The}^ weie mostly short lods, some appearing to be 
almost coccidial Theie was considerable variation in size Bipolai 
staining was occasionally seen in oldei cultures They grew well on 
agar, reaching the maximum colony size in forty-eight hours at 37 C 
The colonies were grayish, moist and glistening Giowth occuiied 
after twenty-four hours in gelatin stab cultures Agai was not liquefied 
Bouillon was slightly clouded after twenty-four hours and showed a 
floccular precipitate Peptone w'^atei was quickly clouded and a lieaiy 
sediment formed Indol w'^as not formed Growth also occurred in 
milk, on potato, in Loeffiei ’s coagulated serum and on human blood agar 
(wuthout hemolysis) No gas w^as formed in mediums containing 
1 per cent grape sugar 

EXPERIMENTS ON ANIMALS 

The bacteria w^ere pathogenic for guinea-pigs, rabbits and wdiite 
mice and occasionally for pigeons wdien injected subcutaneously Rats 
and chickens were not susceptible All feeding expeiiments gave nega- 
tive results Pathologic changes like those described in foregoing paia- 
graphs were encountered in most animals succumbing to the infection 
The typical histologic changes w'^ere in the form of granulomas but these 
differed from tuberculosis The process of destruction did not resemble 
the cheesy necrosis of tuberculosis or the marked karj'-oirhexis noted 
in glanders Like most of the other observers Roman failed to find 
grant cells in the nodules 

Roman cited the case reports of ten other observers The cases ot 
Lore}^ ® and Saisawa ® seem to be the most typical Lore} ’s case was 
diagnosed chnicalh as possibly a case of typhoid fever The patient 
died after eleven davs, and necropsy revealed a large liver studded with 
typical nodules Loiey cultivated a bacillus from the patient’s blood 
during life and again at autopsy, which was identified wuth Pfeiffei’s 
B psettdofubei ailosis Experiments in animals gave the usual pictuie 
of the formation of typical nodules in the Inei and spleen 

The case of Saisaw’-a was that of a young soldier in Japan (It is 
of interest to note that tularemia has recently been identified with 


5 Lorey, A Ztschr f Hvg 68 49, 1911 

6 Saisawa, K Ztschr f Hyg 73 353, 1913 
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Ohara’s disease occuinng in Japan” Saisawa’s patient also died after 
eleven days, and autopsy levealed nodules in the liver, but attention 
was chiefly drawn to the intestine Peyei’s patches weie hyperti opined 
and ulceiated as in typhoid fevei, and the legional lymph nodes weie 
swollen A bacillus conesponding to B pseudotuberculosis was culti- 
vated from the blood and pencaidial fluid The lesults of the experi- 
mental studies weie similai to those desciibed b}'' Roman and Loiey 

The origin of infection in both of the afoiementioned cases was 
obscure In only one leport found in the literature does the author 
suggest the possibility of infection fiom a cat Contact with rabbits 
01 other rodents is not mentioned, noi aie cases of laboratory infections 
mentioned 

Epizootics of pseudotubeiculosis among guinea-pigs have been 
recorded Tabssin-Be)- ® desciibed an epizootic caused by a giam- 
negative bacillus classified as B pseudotubei culosis lodentium Autopsy 
showed chiefly an involvement of the lymph nodes The lymph nodes, 
spleen and liver contained nodules fiom which the bacillus could be 
lecovered in puie cultuie The disease could be tiansmitted to other 
guinea-pigs by inoculation or by lubbing infected material on the mucous 
membianes Rabbits weie apparently not as susceptible to infection as 
guinea-pigs 

A similar epizootic was described by Gate and Billa ° Guinea-pigs 
died six or eight days after infection The liver and spleen were 
usually enlaiged and studded with tubeicles Tubercles weie also 
encountered in the lungs, but no acid-fast bacilli were found In these 
animals theie were multiple mesenteric abscesses The intestinal 
mucous membiane was congested, and Peyei’s patches weie hyper- 
ti ophic They also demonstrated a gram-negative bacillus in the lesions, 
and obtained it in puie culture There was some difficulty in cultivating 
the organism satisfactorily Its morpholog)^ varied according to the 
medium on which it grew They classified it with Pfeiflter’s B pscudo- 
tubei culosis 

Other European imestigators ha\e studied the relationship between 
B pseudotubeiculosis and B pestis'^^ and other bacillO^ There aie 
apparently some points of resemblance in fermentation and cross- 
immunity reactions, but the maiked difteiences m pathogenic behavioi 
should not lead to confusion The similarity between B tulai ensis and 
B pcstis has also been noted 

7 Francis, E , and Moore, D Identity of Ohara’s Disease and Tularemia, 
JAMA 86 1329, 1926 

8 Tahssm-Bej, S Centialbl f BaUenol (A.bt 1, O) 102 374, 1927 

9 Gate, J , and Billa, j\I Comp rend Soc de biol 99 812, 1928 

10 Zlatogoroff, S J Centralbl f Eakteriol (Abt 1, O ) 37 513, 1904 
jMacConke}, A J H\g 8 335, 1908 Arku right J A Lancet 1 13, 1927 

11 Haupt, H Centralbl f Baktenol (Abt 1, O) 109 1, 1928 
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COMMENT 

The striking similaiity of the clinical histones and pathologic 
reports of cases of pseudotuberculosis desciibed by Lore\, Saisawa and 
Roman to the desciiptions of tularemia, particulail} that of the 
“typhoidal” t}pe, suggests the possibility of a relationship between the 
two diseases Poppe suggested that tulaiemia may be a form of 
human pseudotubeiculosis Tularemia has been lecognized in Russia 
and in Scandinavia, and there seems to be no reason foi its nonexistence 
in cential Euiope, fiom which no cases have been leported Francis, 
however, holds that tulaiemia and pseudotubeiculosis aie difteient dis- 
eases and have not been mistaken foi one anothei in Euiope 

Expel inients on animals with B pscndotubc} adosis foi the most 
part closely paiallel similai expeiiments with B fulaiensis The same 
animals aie susceptible, and similai lesions aie found giossl}’- and 
histologicall}^ Of paiticulai inteiest is the absence of t3'pical giant cells 
in the nodules in both diseases 

The desciiptions of the moiphologic and cultuial chaiacteiistics of 
B pseudohibei cnlosis iund B tn/ai show a close resemblance The 
chief points of difference he in the failuie to cultivate B tularensis on 
ordinary mediums or to demonstiate the oiganisms in sections oi smeais 
from human tissue Howe\er, since the beginning of 1928 onl} five 
lecoids of postmortem examination in fatal cases of tularemia in man 
have appeared It is possible that furthei examination in othei cases 
may still reveal the piesence of bacilli in human lesions 

Final pi oof of the relationship or nonielationship between the two 
diseases can only be obtained by bactei lologic and serologic studies 
\'Ve have attempted to obtain the organism isolated by Roman, wdnch 
was sent to a culture collection foi pieseivation Unfoitunatel} , the 
stiain was lost in 1917 Howevei, the stiain of B pseudotiibe] cidosis 
isolated b}'- Pfeiffei, ivith which Roman’s stiain appealed to be identical, 
was obtained, and experimental studies aie now^ in pi ogress 

CONCLUSION 

Attention is drawn to the similai ity between the granulomatous 
infection classed as pseudotubeiculosis in Euiope and tulaiemia 

12 Poppe, K Pseudotuberkulose, in Kolle, Kraus and Uhlenhuth Hand- 
buch der pathogenen Mikroorganismen, Jena, G Fischer 1927 ^ol 4, p 413 

13 Francis, E Personal communication to the author 



PRIMARY TUMORS OF THE TRACHEA 

REPORT or A CASE AND REMEW OF THE LITERATURE 
RIGNEY D’AUNOY, MD 

AND 

ADELAIDE ZOELLER, MD 

NEW ORLEANS 

The first recorded obseivation of a tiacheal tumor was that of 
Lieutaud in 1767 In 1861, Tuerck first obseived such a new growth 
by means of a laiyngeal mirror Fiom that time, with the introduction 
and general use of the laryngoscope, reports of tracheal new growths 
became relatively more frequent Still, at this date, even with the use 
of improved mechanical means for direct observation of various parts 
of the respiratory tiact, pnmar) tracheal tumors aie mfiequent enough 
to warrant lepoitmg any observation thereof It is this fact that 
prompts the piesent report and survey of the literature 

REPORT or CASE 

J S , a laborer, 23 j'ears of age, complained of difficulty in breathing that had 
endured for six months Examination revealed a tracheal growth Open opera- 
tion under infiltration bj procaine hydrochloride by Drs Dupuy, McNair and 
Fernandez showed the growth attached to the anterior tracheal wall at the fourth 
and fifth rings The tumor was removed, and the patient made an unevent- 
ful recovery Twenty months after operation, he was m good health with no 
evidence of recurrence 

The specimen consisted of an irregular mass of tissue about the size of a 
cherry Externally it was grayish pink, and in consistency rather soft One sur- 
face, evidently that of attachment, showed a few small pieces of cartilage embed- 
ded in the mass Surfaces revealed by sectioning showed a homogeneous 
pmkish-giay color, with no special features 

Microscopic obseriation of sections stained with hematoxylm-eosin and by 
Mallorj’^’s connective tissue method proved the tumor to be an adenocarcinoma, 
most probably having its origin in a mucous gland 

FREQUENCY OF TUMORS OF THE TRACHEA 

Semon stated the fiequency relation of laryngeal to tracheal tumors 
as 100 1 A^on Bruns reported observation of 300 laryngeal and 7 
tracheal growths Moiitz Schmidt studied 2,088 new growths of the 
upper air passages, 748 of which were laryngeal and 3 tracheal 
Mackenzie is mentioned as having seen 4 cases of tracheal tumois and 
800 laryngeal new grotrths over a period of sixteen years Statistics of 
the pathological Institute of Basle ovei a period of thirtv-five years 

Submitted for publication, JuK 23, 1930 

From the Department of Pathologv of the Chanh Hospital 
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showed, out of a total of 1 078 malignant giowths, 1 tiacheal and 9 
laryngeal involvements At the Chanty Hospital of New Orleans, o\ei 
a period of twenty-three years (1906-1929), 68 laryngeal new growths 
and 1 tracheal tuinoi were obseived 

Even the total niiinbei of piiinaiy tiacheal giowths recorded is 
relatively small Thus, m 1898, von Bums was able to collect only 
147 cases fiom the hteratuie, Kiieg, in 1908 201 cases, Lombard and 
Baldenweck, in 1914, 252 cases Oui seaich of the hteiature thiough 
1929 allows us to add 99 cases, including the case heiem leported, as 
well as some omitted by previous revieweis, making a total of all types 
of piimar}^ tracheal new growths on record of 351 


T-uili: 1 — Numha of Tnmots of the Tiachea Found Rccoidcd by the Different 

Revieweis 





Lombard and 

D’Aunoy and 


^ on Bruns 

Kncg 

BaldennecJv 

Zoeller 


189S 

190S 

1914 

192S 

Noninalignant 





Eibroma 

23 

2o 

29 

33 

Pnpilloma 

31 

41 

51 

59 

Lipojm 

3 

4 

J 

5 

Cliondroina, osteoma, trachco 





pathia osteoplastica 

29 

42 

4V 

65 

Adenoma 

o 

6 

0 

S 

Lymphoma 

2 

2 

2 

3 

Intratracheal goiter 

7 

14 

19 

25 

Amyloid tumor 



1 

2 

Mi\ed tumors 




2 

A.ngiomu 



1 

2 

Cylindroma 




1 

Malignant 





Sarcoma 

14 

21 

23 

2G 

Carcinoma 

31 

40 

54 

91 

Carcinosarcoma 




1 

Endothelioma 




1 

Histology undetermined or doubtful 


G 

14 

27 

Total 

147 

201 

252 

351 


We lecapitulate these cases, as veil as those pieviously collected, in 
table 1, for the sake of uniformity following the presentation adopted 
b} von Biuns and followed by Kiieg and Lombaid and Baldenweck, 
even though, as will be noted latei , we do not subsci ibe to the inclusion 
of ceitain types of tracheal involvement in a compilation of primaiy 
tumors of the oigan With the exclusion of such cases, the number of 
pinnai)^ tumors of the tiachea lecoided thiough 1929 is only 261 

GENERAL ETIOLOGIC CONSIDERATIONS 

Naturally, no etiology can be asciibed for new giowths of the trachea, 
although, as will be noted in the comment on some of the specific t 3 ^pes 
of tumors, various theories accounting for then genesis have been 
advanced Suffice it to state at this time that the mfiequency of tiacheal 
tumors IS usually ascribed to the fact that the trachea is rathei simple 
m structure and rigid, and has piacticalN onh the passive function of 
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acting as a passage foi an Especially, it may be pointed out, is the 
middle poition of the organ immovable and piotected from irritating 
objects of all kinds, this accounting foi the gieatest infiequency of the 
midtiacheal segment as a tumoi site It appeals as though the posterioi 
tracheal wall is most frequently the point of election for tumors of all 
t}pes occuiring in this organ This can probabl}' be explained by the 
fact that the posterioi wall is fai richer in glandular structures than the 
anterior and lateral walls Anothei possible explanation for the invasion 
of the posteiior wall, as well as for the prefeience foi the extremities 
of the organ as tumor sites, ma)’' be found in consideimg the distribution 
of the lymphatic vessels in, and their drainage of, the trachea 

BENIGN TUMORS 

Fib) O'Dias — Thiity-thi’ee fibromas of the tiachea have been reported 
Our search revealed four cases, none of which presented unusual oi 
interesting clinical or histologic features 

The histologic changes present in the reviewed cases varied fiom 
iiodulai growths to poljpoid tumors, pedunculated or bioad-based, and 
soft or firm Small cell infiltration varied considerably, as did vascu- 
laiity Usually, the tumors were covered with epithelium, varying in 
thidmess m different areas and at times showing cornification Hyaline 
degeneration was ^arlable m amount, although generally present In 
our collected reports of cases of fibroma, we found no mention of 
amyloid changes oi of so-called malignant metamoiphosis, as noted 
sometimes in this type of tumor by previous reviewers 

From analysis of our statistics, as well as those collected by previous 
leviewers, it is evident that fibromas of the trachea occur at all ages, 
although they appear predominant in middle life, only three cases haring 
been observed between the fifth and the fourteenth years Sex incidence 
of tracheal fibromas is about equally divided They hare occurred m 
almost equal numbers in the upper and lower parts of the trachea 
The}'- have been found attached to the anteiior and posterior rvalls about 
the same number of times 

Papillomas — Papillomas are the most frequently encountered of 
benign nerv grorvths of the trachea We have collected eight cases, 
making a total of fifty-nine thus fai recoided We naturally excluded 
cases in rvhich generalized papillomatosis of the larynx, as rvell as of 
the tiachea, rvas present The majority of the cases previously reported 
occuired m childien, and some ferv rvere probably congenital In our 
collected cases, the patients langed in age from 7 to 63 years, with the 
distiibution accoiding to sex equally divided The anterior tracheal 
wall presented the point of election for most of the tumoi s, but some 
occurred on the posterior and some on the lateral walls A number 
of the cases presented multiple growths 
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No special etiolog} can be asciibed foi these giowths, although some 
originated in patients who had piexiously worn tiacheotomy tubes 
Here, no doubt, tiaunia can be consideied as a possible piedisposing 
etiologic factor, if not a diiect cause of the new giowth Tilley believed 
that previous gassing was etiologically impoitant in his case 

Histologicall} , the tumois difleied in no lespect fiom so-called 
benign papillomas encounteied in othei aieas Essentially, they con- 
sisted of blanching, pooily cellulai, vasculai connectne tissue cores or 
stalks, suimountcd by multiple layeis of well diffeientiated epithelial 
cells, occurimg in a vaiiable numbei of lajeis, the whole gning use to 
a villous or papilla-like an angcment, which, whethei bioad-based or 
pedunculated, shov/ed no tendenc}'- to mfiltiation oi in\asion at their 
points of attachment 

In consideiing the possible maligiianc} of this type of tumoi, \\e 
believe that the general histologic pictuie is iclatncly unimpoitant, and 
that most careful search should be made foi at}pical cells, atypical cell 
aiiangement and cell invasion, with piopei e\aluation of such obser- 
vations That the so-called simple papillomas may evolve into tumois 
of entirely difteient chaiactei is ccitamly suggested by clinical data 
and by such experimental evidence as that adduced by Leone 

Chondiomas, Osteomas, Ti acheopatlua Osfcoplasfica — We hare 
collected one case of osteoma, one of chondioma and sixteen presenting 
the pathologic pictuie so frequently spoken of as “ti acheopatlua 
osteoplastica ” In a majoiity of the cases, the lesions weie discovered at 
autopsy, none apparently causing maiked clinical S 3 mptoms In six, 
accoiding to the reports, tuberculosis was a coincident lesion Nine of 
oui collected cases occtiiied in men The age of incidence was fiom 
30 to 80 years 

We do not subscribe to the inclusion of the possible entity now so 
generally designated as “ti acheopatlua osteoplastica” in a leview of 
primary tracheal tumois, and do so only in defeience to precedent, and 
in ordei that the statistics may be compaiable Foi this reason, our 
discussion of the interesting etiologic and histologic featuies of this 
condition must necessarily be biief 

Bruckmann and others are of the opinion that not in all of these 
cases IS the pathologic anatomy piimaiil}'- associated with the tiacheal 
cartilage, but is to be looked on as the lesult of developmental dis- 
turbances 01 anomalies in the anlage of the elastic fibeis At this time, 
ue do not subsciibe exclusively to these news, believing that the 
opinions expressed by Peteis and others must be given consideiation 
Histologicall}" the tumois consist mostly of bone and paitly of 
cartilaginous tissue The lattei may foim piojecting processes from 
the perichondrium or exist as nanow maigms aiound the bony plate 
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Fiequently, connection between the inti ati acheal tumoi and the caiti- 
laginous rings cannot be demonstiated The laigest poxtion of bony 
tissue IS generally attached to caitilagmous piohteiations The oasic 
substance usually contains numerous elastic elements 

None of the tumors that we encountered undei this classification 
showed features of special interest, histologically or otheiwise 

Adenomas — We have collected two cases of adenoma which, added 
to the SIX previously lecoided make the total npiubei of the tracheal 
tumors on recoid eight Both cases occuried in females, one aiising 
from the posterioi wall and the othei from the anteiioi wall 



Adenocarcinoma of the trachea 


The laigest numbei of ti acheal adenomas ha\e occuired m connec- 
tion with the posteiioi tracheal wall This, the anatom} of the oigan 
being consideied, could be expected Theisen said that they oiigmate 
as “hypeiti opines of the mucous glands” Undoubtedl}, their etiology 
IS unknown, and their histologic featuies aie not diffeient from those 
encounteied in this t}pe of tumor when occuiiing in other localities 
Heie again caieful histologic stud} is necessaiy in older definitely to 
lule out malignanc} 

Lymphomas — ^Thiee cases aie on lecoid our renew adding one 
occuriing m a woman 54 leais of age reported by Geschehn We 
take It to belong to the ckss of so-called simple local or regional 
hmphomas oi hmphadenomas in which infectious piocesses are sus- 
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pected as etiologically significant Micioscopically, the giowth consisted 
of prolif elation of lymphoid tissue, with follicles, some showing multiple 
foci in the centei, wath some kaijmkmesis of the hmphocytes 

Inti ati acheal Goitas — We have collected six cases of mtiatiacheal 
stiuma, making a total of twenty-five on recoid All of the cases that 
we collected occuiied in women from 18 to 39 yeais old The posterior 
and lateral walls weie most frequently afitected 

Twm theories accounting foi the occuiience of this class of intra- 
ti acheal growths hav^e been advanced Von Bums held that m intia- 
uteiine life aberrant embiyonic ludiments of thyioid tissue become 
encapsulated m the tracheal and laryngeal tissues and latei dev^elop 
into the so-called intrati acheal (oi intralaiyngeal) accesson thyioid 
glands 

Paultauf, on the contrary, asserted that these tumors originate in 
extra-uterine life by penetration of glandular tissue betw^een the ciicoid 
and thyroid cartilages, betw'een the fiist tracheal iing and the cricoid 
cartilage, between the uppei tracheal lings oi e\en thiough the ti acheal 
mucosa itself Critical sun^ey of the lecoided mateiial leads us to 
believe that both theories are correct in accounting foi the genesis ot 
this type of giowdh The histolog^^ of the tumors is usuall} that ot 
colloid goiter 

We do not beheie how'evei, that cases of intiatracheal stinma 
properly belong in a collection of primari ti acheal tumois and, again 
onl} include them m deference to precedent 

Mived Tumois — We tabulate two authentic mixed tumois, both 
occuning in males and the first to appear in the casuistics of tracheal 
tumois One occuiied in connection wuth the anterior tiacheal wall 
the other was pimcipally attached to the posteiioi w'all Lynch’s tumoi 
recurred man} times after removal, with later invasion of the edges of 
the operativ'^e wound, suggesting possible inoculation by instrumentation 
Embryonal enclav'-ements undoubtedly account for the occurrence of all 
tumors of this type 

Histologically, the tumois consisted of basic matiices of myxomatous 
material or cartilage with epithelial cell inclusions We classify them 
as benign, believnng that, although complex in chaiactei, no tumoi of 
this type presents the stigmas necessary for classification as a malignant 
growth 

Lipomas, Amyloid Tumois, Anqiomas, Cyhndi omas — ^We encoun- 
tered no lipomas or amyloid tumors in our search 

Twm amyloid tumois of the trachea aie on recoid one reported b} 
Krause, the other by Reich Krieg in his compilation did not mention 
this tumor Lombard and Baldemveck tabulated Reich’s case, but men- 
tioned no other Theisen in his article on tracheal tumois, mentioned 
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one amyloid tumoi, eMdently Krause’s Since both haAC been pievi- 
ously mentioned by reviewers, we tabulate neither, but present the 
proper number on lecord m oui lecapitulation of total cases (table 1) 
One intrati acheal cavernous angioma, the second recorded, was 
reported by Petien and Sjovall It occuired m a woman 35 years of 
age, invading the trachea at its bifurcation 

A c 3 hndroma, said by the authoi, Segura, to be a benign tumoi 
developing near sahvarj glands and often recuiimg after removal, is 
lecorded as occuirmg in a woman 42 }ears of age It was attached 
to the posteiioi tracheal wall Neither of these tumors presented 
features of paiticular interest 

MALIGNANT TUMORS 

Sai comas — Oui seaich reiealed three sarcomas, one spindle cell 
one round cell and a fibrosaicoma, making a total of twenty-six tracheal 
sarcomas on record The three tumors occurred m men from 20 to 
53 >ears old From the statistics it appears that sarcoma of the tiachea 
occurs with about equal fiequency m both sexes, young people being 
lather more frequentl} afflicted than persons advanced m years 

No etiology is ascnbable for this type of tumor, although some 
authors mention malignant changes occurring m benign mesodermal 
growths Kahler spoke of the possibility of a myxosarcoma originating 
fiom “displaced muscular bands” from the posterior ti acheal wall 
None of the growths we reA'iewed presented other than the typical 
histology of this tipe of tumoi 

Cai cmosai comas — Geschelin leported the occuirence of a carcino- 
sarcoma m a man 68 jeais of age It is the only tracheal carcinosaicoma 
on lecoid 

The tumoi consisted of epithelial elements and connective tissue, the 
foimer definitely sepaiated fiom the latter and grouped in the form of 
massive collections of cells or simulating tubulai oi glandular structures 
Heie and theie attempts at epithelial “pearl foimation” could be noted 
Much karyokinesis of epithelial elements occurred, especiall}' in the 
cells lining the ludimentaiy tubular or glandular stiuctures The con- 
nective tissue part of the tumoi consisted of little fibiillar material with 
many cells of various forms — round spindle-shaped, giant Some of the 
giant cells Aveie as large as 60 micions in diameter and contained a 
remarkably large number of nuclei 

The interesting feature of this type of tumoi of combined tissue ele- 
ments IS undoubtedly its histogenesis, but whethei the epithelial elements 
develop first, and fiom the stioma as a result of mechanical pressure 
or other biochemical factors the atypical mesodermal cells deA^elop, or 
Avhether the connectue tissue element pieexists with a tendency for 
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at}pical giowth of adjacent and invaded epithelial elements cannot be 
stated, in view of our piesent iinpeifect basic knowledge of the causa- 
tion and foimation of tumors Possibly, Simmonds’ theoiy of simul- 
taneous giowth of both elements due to the same ill-undei stood bio- 
chemical or othei etiologic factois is the most satisfying 

Endotheliomas — Adam lecorded one case of endothelioma occurimg 
in a woman 37 yeais old, which oiiginated in the anterior tracheal vail 
It IS the onl}'^ tracheal tumoi of its t3'^pe on lecord The specimen was 
given to him by a pathologist, with a diagnosis of endothelioma Its 
histology IS not desciibed, and we natuially accept it as such 

Cai cinomas — We are able to tabulate thiity-seven cases of carcinoma 
lecorded since the last leview, making a total of ninety-one cases on 
lecord Of the cases we encounteied, eight weie squamous cell 
carcinomas and six adenocai cinomas, these tvo types constituting the 
largest numbei repoited Nine of the tumors occuned in females, 
twenty-one m males, in seven leports sex was not mentioned The 
age distribution was from 26 to 82 years, with a pi eponderance (eleven 
cases) in the sixth decade, but with many cases (six) occuiiing in the 
fourth decade The anteiioi and posteiioi walls were about equally 
invaded, with one case repoited as “almost encircling” the organ The 
lateral walls weie invaded in numeious cases The lower pait of the 
oigan, especially at or near the bifuication, was invaded nineteen times 
The midportion v as mentioned as invaded only six times 

According to Simmel, the legion of the bifurcation of the tiachea 
IS the most fiequent site of carcinoma, he assumed as an etiologic con- 
sideration that at this point the mucosa is commonl}'^ exposed to trauma 
Von Bruns and Schrottei stated that the membianous glandular pos- 
terior wall IS most frequently affected, either solely or simultaneously 
with one or both of the lateial walls, also relatively iich in glandulai 
elements, while the caitilaginous anteiioi wall is usually spared, with 
the lesult that circumfeiential growths are laie Fiaenkel was in 
general agieement with these views 

As regal ds the histogenesis of these growths, \on Langhans, 
Haniacher, Virchow and others expiessed the belief that the origin is 
in the mucous glands On the othei hand, many authors have claimed 
cell enclavenients and embryonal distuibances as etiologically significant 
In support of the latter view, attention is called to the fact that the 
lespiratory system develops fiom the anteiior foiegut 

For the occuiience of the squamous cell tumoi s and such mixed 
cell tumoi s as Hug’s, we aie rather inclined to the view of develop- 
ment from cell enclavements than to the theoi}'^ of metaplasia, as 
enticing as the latter theory may appear As concerns the histogenesis 
of the other types of cai cinomas, we believe both theoiies tenable 
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Tiacheal caicmomas frequently metastasize not onl)'^ m legional and 
distal l}mph nodes, but m adjoining and distal regions This is in 
contradistinction to the laryngeal carcinomas, which larely metastasize, 
and which show a preponderance of metastases to a limited numbei of 
01 gans 


TUMORS WITH HISTOLOGY UNDETERMINTD OR DOUBTEUL 

We list thiiteen tumois with undetei mined oi doubtful histolog}, 
making a total of twenty-seven on record It is noteworthy that the 
present search ie\ealed the laigest number of unclassifiea tumois 
encountered by aity reviewer — which is especially noteworthy in view 
of the fact that opeiative and microscopic methods ha^e so gieatly 
improved dining the period covered by this review 

Only one of these tumors — that leported by Fieudenthal — piesented 
ail} thing of inteiest It occuried m a man 27 years old On thiee occa- 
sions at yeaily inteivals tissue was lemoied thiough the laryngoscope 
Finally, five yeais aftci the onset of symptonms, an open ladical opera- 
tion was peifoimed, and the patient died Histologically, the giowth 
was vaiiously called endothelioma, nn xochondroma, cylindroma and 
finally, teiatoma We believe that theie is a possibility of its having been 
a mixed tumoi Minnigerode s case, finally classified as a mixed tumoi 
and Predescu-Rion’s possible filnoma appear to us as better listed undei 
this heading 


SUMMARY 

An adenocaicinoma of the tiachea is leported, with a review of 
tracheal tumors leported m the hteiatuie thiough the year 1929 The 
etiology, histogenesis and histology of the tumor t} pes are discussed 

Author’s reprints will give table showing summary of data on cases collected 
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at}pical growth of adjacent and invaded epithelial elements cannot be 
stated, ill Mew of our present impel feet basic knowledge of the causa- 
tion and foimation of tumors Possibly, Simmonds’ theoiy of simul- 
taneous growth of both elements due to the same ill-understood bio- 
chemical or othei etiologic factors is the most satisfying 

Eiidotlielwinas — ^Adam recorded one case of endothelioma occur: mg 
in a woman 37 yeais old, which ongmated in the anterior tracheal wall 
It IS the onl}’- tiacheal tumor of its t3’^pe on lecord The specimen Avas 
giA’^en to him by a pathologist, AAuth a diagnosis of endothelioma Its 
histology is not desciibed, and we natuially accept it as such 

Cm cinomas — We are able to tabulate thiity-scA'^en cases of carcinoma 
lecorded since the last levieiv, making a total of ninety-one cases on 
record Of the cases we encountered, eight weie squamous cell 
carcinomas and six adenocaicmomas, these two types constituting the 
laigest number reported Nine of the tumois occuiied in females, 
tAA’^ent} -one in males, in seven leports sex Avas not mentioned The 
age distribution Avas from 26 to 82 jears, AAUth a pi eponderance (eleA’^en 
cases) in the sixth decade, but Avith many cases (six) occuiiing in the 
fourth decade The anteiioi and posterioi Avails Aveie about equally 
invaded, Avith one case repoited as “almost encircling” the oigan The 
lateral Avails Aveie iiwaded in numerous cases The lower part of the 
oigan, especially at or near the bifui cation, Avas invaded nineteen times 
The midportion Avas mentioned as invaded only six times 

According to Simmel, the legion of the bifurcation of the trachea 
IS the most frequent site of carcinoma, he assumed as an etiologic con- 
sideration that at this point the mucosa is commonly exposed to trauma 
Von Bruns and Schrottei stated that the membianous glandular pos- 
terior Avail is most frequently affected, eithei solely or simultaneous!)’’ 
Avith one or both of the lateial Avails, also relatn^ely rich in glandular 
elements', Avhile the cartilaginous anteiior Avail is usually spared, Avith 
the lesult that circumferential groAA'^ths aie lare Fiaenkel Avas in 
geneial agieement Avith these views 

As regards the histogenesis of these groAvths, a on Langhans, 
Hamacher, VirchoAv and others expiessed the belief that the origin is 
in the mucous glands On the other hand, man}’’ authors have claimed 
cell enclavements and embryonal distuibances as etiologically significant 
In support of the latter AueAV, attention is called to the fact that the 
lespiratory s}stem deA’elops from the anteiior foregut 

For the occuirence of the squamous cell tumors and such mixed 
cell tumois as Hug’s, Ave are lather inclined to the vieAV of develop- 
ment from cell enclaAements than to the theoiy of metaplasia, as 
enticing as the latter theory ma) appear As concerns the histogenesis 
of the other types of carcinomas. Ave behcA’^e both theories tenable 
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Tracheal caicinomas fiequently metastasize not only m regional and 
distal lymph nodes, but in adjoining and distal regions This is in 
contiadistinction to the laiyngeal carcinomas, which rarely metastasize, 
and which show a prepondeiance of metastases to a limited number of 
organs 


TUMORS WITH HISTOLOGY UNOLTERMINTD OR DOUBTFUL 

We list thirteen tumois nith undetei mined oi doubtful histologjq 
making a total of twenty-seven on lecoid It is noteworthy that the 
present search levealed the laigest number of unclassifiea tumors 
encountered by anj’^ reviewei — which is especially noteworthy m view 
of the fact that opeiative and microscopic methods hare so gieath 
improved during the peiiod coveied by this leview 

Only one of these tumors — that reported by Fieudenthal — presented 
am thing of interest It occur led m a man 27 yeais old On three occa- 
sions, at yearly intervals, tissue was removed through the laryngoscope 
Finally, five rears after the onset of symptonms, an open radical opera- 
tion rvas peifoimed, and the patient died Histologically, the growth 
rvas variously called endothelioma, myxochondroma, cylindroma and 
finally, teratoma We Delieve that there is a possibility of its having been 
a mixed tumor Minnigerode’s case, finally classified as a mixed tumoi . 
and Piedescu-Rion’s possible fibroma appeal to us as better listed under 
this heading 


SUMMARY 

An adenocarcinoma of the trachea is reported, rvith a revierv of 
tracheal tumors reported in the literature through the year 1929 The 
etiology, histogenesis and histology of the tumor types are discussed 

Author’s reprints will give table showing summary of data on cases collected 

BIBLIOGRAPHY 

von Bruns Neubildungen in der Luftrohre, Handbuch fiii Larjngologie, 1898, 
vol 1, chap 2, p 952 

Krieg Ueber die pnmaren Tumoren der Trachea, Beitr z klin Chir 58 162, 
1908 

Lombard and Baldenweck Sur un cas de fibro-adenome de la trachee, Ann d 
mal de I’oreille, du larMix 40 491, 1914 

REPORT OF CASES COLLECTED BY d’auNOY AND 20ELLER 

Adam, J Case of Tracheal Tumor, J Larvng & Otol 30 64, 1915 

Four Cases of Tracheal Tumor, J Lar 3 mg S. Otol 41 174 1926 

Berger, L Une tumeur mixte mtratracheale, Bull Assoc frang p I’etude du 
cancer 11 629, 1922 

Berggren, S Contribution to the Study of Pnmarv Sarcoma of the Trachea, 
Hjgiea 78 765, 1916 

Borries, L Primarer cancer tracheae, Hospitalstid 68 83, 1925 



598 


ARCHIVES or PATHOLOGY 


Bowing, H H, and Vinson, P P Surgical Diatherni}' for Tumors of the 
Trachea, Lar 3 ngoscope 36 217, 1926 

Broman, J R Primarj Carcinoma of Trachea w'lth Report of a Case and 
Review' of the Literature, J Cancer Research 8 394, 1924 
Cayce, E B Primar}' Carcinoma of the Trachea, South M J 14 422, 1921 
Claus, G Zwei Tumoren der Trachea, Med Klin 20 567, 1924 
DaMs, K S Primarj Carcinoma of the Trachea, Radiology 5 342, 1925 

Dre^ fuss, R Ueber Tracheopathia osteoplastica, Beitr z Anat , Physiol , Path 

u Therap d Ohres 8 299, 1916 

Dundas-Grant, J , and Perkins, J J Case of Papillomata of the Trachea, Proc 
Ro} Soc Med (Sect Larvng ) 16 7, 1922-1923 
Fischer Cancer of Trachea, Monatschr f Ohrenh 14 209, 1922 
Foster, H Report of Two Cases of Tumor of tlie Trachea, Tr Am Acad 
Ophth 27 359, 1922 

Fraenkel, E Cancer of the Trachea, Deutsches Arch f klin Med 135 184, 
1921 

Freudenthal, W Teratomatous Grow'th of Trachea, Recurrent, Laryngoscope 
28 690, 1918, idem, New' York M J 108 582, 1918 
Freund Ueber Tracheopathia, Beitr z Anat, Phj'siol , Path u Therap d 
Ohres 8 11, 1914-1916 

Gereda Tumor traquel extirpado por traqueoscopia. Arch do rinol , larjngol, 
otol , Barcelona 24 348, 1913 

Geschelin, A Tw'o Cases of Tumor of Trachea, Ztschr f Laryng, Rhin 
16 402, 1928 

Goedel Intratracheal Goiter, Arch f khn Chir 23 825, 1922 
Halsted In discussion of a case presentation, Tr Am Laryngol A 46 173, 1924 
Harris, T J , and Forbes, H H Primary Carcinoma of the Trachea, with 
Secondarj' Involvement of the Esophagus and Unilateral Recurrent Nerve 
Parahsis, Case Report, Tr Am Laryng A 46 173, 1924 
Henrici Em Beitrag zur Kenntnis der tracheal Tumoren, Arch f Larjngol u 
Rhinol 17 283, 1905 

Hejmann Beitrag zur Kenntnis der pnmaren Karzinoms der Trachea, Ztschr 
f Larj'ng, Rhin 6 735, 1913 

Horgan, J B Fibroma of Trachea, Brit M J 2 653, 1918 

Horne, W J Papilloma at the Bifurcation of the Trachea, Proc Roy Soc 

Aled (Sect Larj'ng) 13 35, 1919-1920 

Hug Epithelioma spino et basacellulore der Luftrohre, Cor -B1 f schw'eiz 
Aertze 1 47, 1919 

Un cas de goitie intratracheal, Re\ de lar\ng 48 143, 1927 

Iglauer, S Primary Cancer of Trachea A Case, J Med 9 483, 1928 
Ingersoll Primar\ Sarcoma of Trachea, Ann Otol Rhin &. Larvng 23 633, 

1914, Tr Am Larjng A 36 90, 1914, Virginia M Semimonthlj 19 230, 
1914-1915 

Jackson Solitarj Chondroma of the Trachea, Tr Chicago Path Soc 7 234, 
1907-1909 

Jaugeas Tumeur de la trachee. Bull et mem Soc de radiol med de France 
1 125, 1909 

Jones Endothelioma or Sarcoma of Trachea, J Larj'ngol , Rhmol & Otol 33 
242, 1918 

Joshida Em Fall ^on pnmaren tracheal Karzmom, Killian-Festschr der Jap 
oto-rhmo-larj ng Gesellsch , 1920, p 106 
Kelson W H Growth from the Trachea m a Woman Aged 24, Proc Roj 
Soc Med (Sect Lar\ng) 5 106 1911-1912 



D’AUNOY-ZOELLER—rUMORS OF TRACHEA 


599 


Krompecher Zur Kenntiiis der Basalzellerkrelse der Nase, der Nebenliohlen, 
des Kehlkoppes und der Trachea, Arch f Laryng u Rhin 31 443, 1918 

Kryze, B Primarj'- sarcoma of the trachea, Casop lek cesk 66 529, 1927 

Lack, H L Case of Extensive Papilloma of the Trachea, Proc Roy Soc Med 

(Sect Laryng) 8 29, 1914-1915 

Lynch Report of a Case of Mixed Tumor of the Parotid Type Growing from 
the Posterior Aspect of the Thyroid Cartilage, Ann Otol , Rhin & Laryng 
38 706, 1929 

klaier, O Intratracheal Tumors, Beitr z klin Chir 120 450, 1920 
Diagnosis of Intratracheal Tumors, Deutsche Ztschr f Chir 201 270, 1927 
Ueber intratracheale Schildrusengeschwulste, Arch f klin Chir 122 825, 1922 

klaver In discussion of a presented case, Tr Am Acad Ophth 27 359, 1922 

\on Meyenburg Ueber erne basal Zell Geschwulst der Trachea mit teihveiser 
Difterenzierung zu Pilaster und Zohnder bezwischen Fhmmerepitheha, Cen- 
tralbl f allg Path u path Anat 30 577, 1920 
klilhgan, W Fibro-Papilloma of Trachea Removal by External Operation , 
Recovery, Proc Rov Soc Med (Sect Laryng) 11 52, 1918 
Minnigerode Zur Kasuistik der Trachealtumoren, Ztschr f Hals-, Nasen- u 
Ohrenh 9 37, 1924 

Noehren, A H, and Kummer, C klediastinal Carcinoma of Tracheal Origin 
Report of a Case, Arch Path 2 508, 1926 
Onodi Krebs der Trachea und der Bronchus, Arch f Ohren , Nasen- u 
Kehlkopfh 3 236, 1917 

Oppikofer Primares Karzinom der Trachea, Ztschr f Larvng , Rhin 5 243, 
1914 

Peters, H Zur Kenntnis des Skleroms und der Osteome der Trachea Wien 
klin Wchnschr 22 1565, 1909 

Petien, G, and Sjovall, E Death from Unsuspected Tumor m Trachea, Beitr 
z khn Chir 132 1, 1924 

Polayes, S H A Primary Squamous-Cell Epithelioma of the Trachea, Proc 
New York Path Soc 25 100, 1925 

Predescu-Rion Une operation rare de polvpe tracheal. Rev de laryng 44 377, 
1923 

Ropke Ein Fall von Tumor der Trachea (Sarkom^), Munchen med Wchn- 
schr 54 187, 1907 

SaltyLow, S Karzinom der Trachea mit Perforation m den Oesophagus, Cor- 
B1 f sch^\elz Aerzte 41 673, 1911 

Sargnon Vignard, and Vincent Papillomes suffocants de la trachea, operation 
lary ngofissure, Lyon med 134 362, 1924 

Schmiegelow, E Pnmarer Cancer Tracheae nebst Mitteilung eines aurch 
Resectio Tracheae geheilten Falles, Arch f Laryng u Rhin 22 18, 1909 
Schnitzer, R Ueber Tracheopathia osteoplastica. Arch f Larvng u Rhin 
32 236, 1919 

Segura Un cas de cylmdrome tracheale operation par voie externe, guerison, 
Ann d mal de I’oreille, du larynx 39 162, pt 2, 1913 

and Zubizaretta, H Bleeding Papilloma of Lower Third of Trachea, 

Semana med 2 125, 1924 

Sorensen Zwei Falle von total Extirpation der Trachea wegen Karzinom, Arch 
f Laryng u Rhin 29 188, 1915 

Suchanek, E Submucous Extirpation of Intratracheal Goiters, Arch f khn 
Chir 140 266, 1926 

Tilley, H An Intra-Tracheal Tumour, Removal per Oral Tracheoscopy, J 
Laryng & Otol 35 1, 1920 



600 


ARCHIJ'ES OF PATHOLOGY 


Torres, C M, and de Azevedo, A P Prnnarj’^ Cancer of Lungs, Bronchi and 
Trachea, Cases, Alem do Inst Oswaldo Cruz 20 5, 1927 
Uffenorde Ueber einen Fall von Trachealtumor, Berl klin Wchnschr 57 45, 
1920 

Vacher and Denis Intratiacheal Goiter Case, Rev de laryng 48 761, 1927 
Wiethe, C Em Fall \on pnmaren Karzinom der Trachea, Monatschr f 
Ohrenh 57 792, 1923 

Ziba Fall von Trachealtumoi, Arch f Laryng u Rhin 25 401, 1911 


CORRECTION 

The following errors occurred in articles appearing in the ilarch issue ot the 
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Suffering from Vitamin B Deficiency Barnett Sure, Ph D , Fayetteville, Ark , 
Har\ey S Thatcher, AID, Little Rock, Ark, and Dorothv J Walker, AI S , 
Fayetteville, Ark 

Page 414, line 13 “without” should read “wuth ’ 

Page 422, last line of text matter, “second paper of this series” should read 
“this paper ” 

Avitaminosis II Pathologic Changes m the Albino Rat Suffering from 
Vitamin G Deficiencj Harvev S Thatcher, At D , Little Rock, Ark , Barnett 
Sure, Ph D , and Dorothy J Walker, At S , Fayetteville, Ark 
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BENZENE (BENZOL) POISONING 

ALICE HAMILTON, MD 

BOSTON 

(Concluded fiom p 454) 

CLINICAL OBSERVATIONS 

Typical Foiin — In piactically all of the ai tides on chiomc benzene 
poisoning in man the tainous cases desciibed by Santesson and by 
Selling are quoted These histones, theiefoie, aie easily available to 
all readeis, and so it seems bettei to substitute foi them histones of 
more recent date or by authois less familiar and not so generally 
accessible 

Ronchetti’s first case was in a girl, aged 18, who had been employed for three 
jears in a raincoat factory Her illness was, however, of only one month’s dura- 
tion, beginning with a severe nosebleed She became very weak, suffering from 
repeated nosebleeds and abundant and prolonged menstrual flow Then petechiae 
appeared, her throat became sore, and she was feverish When examined, her 
tongue was dry, and there was a large scab on one tonsil, surrounded by a sub- 
mucous hemorrhagic area Examinations of the abdomen and of the nervous 
sj'stem jielded negative results Her red cell count was 1,000,000, white cell 
count, 800, hemoglobin, 27 per cent, color index, 135, and no platelets were to 
be seen The red cells were normal, vital staining showing few reticulated cells 
A differential count of the white cells showed polymorphonuclears, 26 per cent, 
lymphocytes, 70 per cent, large mononuclears, 2 per cent, eosinophils, 2 per cent 
The clot formed in something over twenty minutes, but without retraction The 
resistance to hemolysis was normal Blood cultures were sterile Cultures from 
the tonsils showed that Staphylococcus auicus predominated 

As the case developed, extensive retinal hemorrhage occurred in both eyes, and 
there was blood in the vomit High fever, preceded always by a chill, delirium 
and coma developed, death occurred on the sixth day, with signs of pulmonary 
edema The last examination of the blood showed that the red cell count had 
fallen to 795,000 and the hemoglobin to 15 per cent, the white cells were too few 
to count At autopsy the spleen was small, the pulp was scanty, the trabeculae 
were increased, there were no follicles The liver was anemic, the kidnevs 
contained small hemorrhages, and there was a hemorrhagic focus in the ovary 
The femoral marrow was scanty and retracted, so that the cavity appeared half 
empty, it was yellow with a few red points, and under the microscope there were 
noted an absence of youthful white elements, verj few polymorphonuclear cells 
and still fewer megakaryocjtes, but many nucleated red cells, typical normoblasts 
and normal red cells 
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Cremieu’s case occurred in a man, aged 25, who eight days before had been in 
good health At that time he noticed for the first time purple spots on his chest 
and suffered from slight headache and feverishness He was a vigorous man, who 
had gone through the War without any serious impairment of health For six 
weeks before his illness he had been employed in producing pyramidon, using 
benzene as a dr\ing agent The man ■who had filled this place before him had left 
because of repeated nosebleeds The process liberated fumes of benzene, but still 
worse w'as the w'ork of cleaning the apparatus, which took fifteen minutes four 
times a day and was done with benzene When he entered the hospital he was 
suffering from uncontrollable nosebleed and extreme anemia, and w^as apparently 
moribund The nosebleed had lasted twelve hours There w^ere also bleeding 
from the gums and a gangrenous patch on the lining of the lower lip The tem- 
perature W'as 40 C (104 F) There w'as loss of vision for several hours from a 
bilateral retinal hemorrhage The red cell count was 1,200,000, later 900,000, the 
white cell count was 600, later 1,200 At the second count, after four transfusions, 
the hemoglobin w'as 18 per cent, the index was normal There were no abnormal 
red cells The differential count gav'e polj'morphonuclears, 27 per cent, Ijmpho- 
cvtes, 65 per cent, large mononuclears, 3 per cent, medium, 5 per cent The 
patient died after the fifth transfusion, conscious till death The autopsy revealed 
nothing significant, except hemorrhages The marrow of the sternum w'as appar- 
ently normal, the hv'er showed areas of fatty degeneration 

The case described b}' Lande and Kalinowky occurred in a man, aged 26, who 
worked in a factor}' using lacquer with 40 per cent benzene The lacquer trickled 
on paper w'hich passed along a traveling belt, and the man sprinkled bronze powder 
on it to make gilt paper for the ends of cigarets He suffered first from loss of 
appetite, increasing gastric disturbance and weakness, then bleeding from the 
gums and from the nose began, and purpuric spots appeared on the skin The loss 
of blood increased, and he became V'er}' weak An uncontrollable attack of bleed- 
ing from the nose sent him to the hospital, where his temperature was found to 
be 40 C (104 F ), but there was no other notable physical symptom The red 
cell count was 1,000,000, the hemoglobin, 35 per cent, the white cell count, 2,000, 
with 76 per cent lymphocytes There were no nucleated red cells, but there was 
a marked v'ariation m the size, shape and coloring of the red cells The platelets 
numbered 34,000, the bleeding time was more than fifteen minutes, the clot 
formed m four and a half minutes The blood culture was negative The patient 
died after eight days, the hemorrhage being uncontrollable all the time His mind 
was clear till two hours before death 

Autops} showed no signs of sepsis or of leukemia There were extensive 
hemorrhages in the mucous membranes of the mouth, nose, bronchi, stomach, and 
urinary bladder and in the epicardium, endocardium, peh'is of the kidnev, and the 
pia mater The marrow was aplastic, the spleen, small and anemic There was a 
striking degree of fatty degeneration of the endothelium of the blood vessels in 
the liver and kidne}s The authors commented on the fact that the loss of 
platelets was greater than that of red blood corpuscles The extrav'ascular clotting 
time was normal, as in the essential throinbopenia of Werlhof, showing a dis- 
turbance in the clotting mechanism of the blood v'essels IMost of the svmptoins 
were attributable to this disturbance, which is due to an injury to the epithelium 
ol the vessels The high septic temperature they explained as caused by the 
absorption of products of decomposition of the cells 
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The case described bi' Laignel-Levastine, Levy and Desoille, vas in a woman, 
aged 19, who had worked for six months in a raincoat factory using “benzine ” s 
February 1 she went to a dentist because of pain m the right side of her mouth 
He found ulcers and hemorrliage in the mucous membrane of the mouth A 
little later purpuric spots de\ eloped on the skin and bleeding from the uterus 
Bleeding from the gums became uncontrollable The patient then went to the 
hospital, where it w'as found that she showed extreme pallor, a temperature of 
39 5 C (103 1 F ), a pulse rate of 118, a lespiration rate of 24, bleeding from the 
nose, mouth and uterus, a few' purpuric spots on the skin and exaggerated 
reflexes The bleeding time w'as three minutes and a half, the clot formed in 
seventeen minutes, wuth no retraction The red cells numbered 2,120,000 , the 
hemoglobin w'as 40 per cent, the wdiite cell count w'as 1,200, with polymorpho- 
nuclears 32 per cent, small mononuclears 16 per cent, medium mononuclears 50 
per cent and large mononuclears 2 per cent There were no abnormal red cells , 
the blood culture was negative, the platelets w'ere much diminished Later the 
red cells fell to 806,000, hemoglobin to 18 per cent and leukocytes to 700 Trans- 
fusion was follow'ed by temporary improvement, but three da\s later hemor- 
rhage recurred Two days before death the patient became delirious , her 
temperature reached 40 8 C (105 4 F ) , the pulse rate was 140 , the respiration rate, 
50 Only 77 leukocytes w'ere found in 8 smears, 65 of them mononuclears and 12 
poly morphonuclears jNIost of these cells were normal, with clear cytoplasm 
Some had azure grains, and a few had somewhat atypical nuclei, but they were not 
lymphoblasts The patient died on the twelfth day after entering the hospital, the 
red blood cells numbering then only 700,000 

Rohner, Baldridge and Hausman reported an interesting case of fatal benzene 
poisoning 111 a man, aged 32, who mixed the coating dough in a can factory, using 
benzene as a solvent He quit the work after about ten weeks because the fumes 
irritated his eyes, but about a month later, with no further exposures to benzene, 
blood appeared in the stools and hemorrhagic spots m the skin , later blood blisters 
formed in the lining of the mouth, and the gums became sore and black A nose- 
bleed lasting three davs sent him to the hospital on May 27 Two davs before, a 
shower of red spots had appeared over the legs and thighs He fainted on his 
w'ay to the hospital The skin was pale, not yellow as in hemolytic anemia, and 
the spleen was not palpable The red blood cells numbered only 860,000, with 
marked anisocytosis, poikilocytosis and achromia and with no macrocytes and no 
nucleated red cells The white cell count w'as 1,400, of w'hich 13 per cent were 
polymorphonuclears, 48 per cent lymphocytes and 39 per cent endothelial leukocytes 
The hemoglobin was 20 per cent , the platelets numbered 70,000 The bleeding time 
was thirty minutes, the prothrombin time, sixteen minutes The clot formed in 
thirty minutes, but there w'as no retraction after twelve hours On Mav 30, 
after transfusion, the axillary temperature was 108 2 F, the pulse rate was 164 
and the respiration rate was 34, with chills, bloody vomitus and pain in the left 
ear Paracentesis allowed bloody fluid to escape, and the bleeding continued for 
thirty minutes Tw'o transfusions were given and four intramusclar injections of 
blood On June 3 a blood culture was made, but was negative Drowsiness and 
delirium were present during the last week before death, and the red blood cells 
fell to 720,000, with 16 per cent hemoglobin 

These ate typical histones of chronic benzene poisoning, but vaii- 
ations from the type are not infrequent and also variations fiom the 

8 This IS the word used ^ery often by the French, but in some cases it is 
plain that benzene is meant 
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topical blood picture Following is a summaiy of the lesults of exami- 
nation of the blood in eighty-five cases 

Obsavatwns on the Blood — The blood pictuie in benzene poisoning 
of human beings does not follow the pattern which has been established 
b} many experimenters as chaiacteristic of exiDeiimental poisoning in 
animals As described in foiegoing paiagraphs, benzene when admin- 
istered to animals either b}'- injection or by inhalation pioduces a marked 
granular leukopenia, but little diminution of the red cells,® often none 
at all In benzene poisoning in man, on the other hand, piofound 
anemia, aplastic in tjpe, is characteristic, and this may be more striking 
than the leukopenia 

Tjpical blood pictures in cases of chionic benzene poisoning as it 
occuis in industry are as follows 

In Hunter and Hanflig’s fourth case there were 1,715,000 led cells 
The hemoglobin \vas 40 pei cent, the white cells numbered 1,200, and 
consisted of polymoiphonuclears, 16 pei cent, lymphocytes, 76 pei cent, 
and laige mononuclears, 8 per cent The platelets were rare There 
■were model ate achiomia and variation in the size of the red cells The 
bleeding time was ten minutes, and the clot formed after nineteen 
minutes Cabot’s case of fatal poisoning (no 13391) showed marked 
leukopenia, with a white cell count of 400 and in two smears an absence 
of polymorphonuclears, while m the third they constituted only 1 per 
cent The red cell count -was 1,715,000, the red cells were normal, 
w itli no reticulated cells , the hemoglobin was 40 per cent Platelets w^ere 
practically absent , the bleeding time was sixteen minutes, the clot form- 
ing in from tw'-elve to nineteen minutes In the case repoited by Rivet 
and Guede, also ending in death, the red cell count was 1,520,000, the 
hemoglobin, 45 per cent The white cell count was 1,800 Polymorpho- 
nuclears made up 42 per cent of the white cell count, mononuclears 
54 pel cent and eosinophils 4 per cent, but the mononuclears were 
almost all medium-sized, with a few large, and still fewer small, lympho- 
c^es There were no myelocytes or normoblasts The platelets num- 
beied 41,000, the bleeding time ivas eleven minutes, and the clot foimed 
in twenty-one minutes, but with no retraction 

Askej^’s second patient had anemia more stiikmg than the leuko- 
penia The led cell count -was 1,200,000, wnth hemoglobin 29 pei cent, 
the -white cells numbeied 3,300, -with 67 per cent lymphocytes, the 
platelets numbered 50 000 , the bleeding time was twentj -six minutes 
There was no abnormaht) of size, shape oi staining in the red cells 

Red cell counts under 1,000,000 do not often occur, but have been 
found in fifteen of the seAenty cases in the leports of which counts 
are given (Laignel-Levastine Rohnei, Baldridge and Hausman , 

9 See, however, Weiskotten, p 31 . 
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Flandin and Robciti, Cremieu, Meda, Maitland [fiist and thud 
cases] , Smith [case 33, leported m 1928] , Selling [first case reported 
in 1910], Batcheloi [eleienth case], Santesson [thud case], Hogan 
and Schiadei [second and thud cases], Ronchetti [two cases]) In 
thirti-five cases it fell to a point between 1,000,000 and 2,000,000, in 
eleven, to between 2,000,000 and 3,000,000, in six, to between 3,000,000 
and 4,000,000, and in thiee, it was ovei 4,000,000 This does not mean 
that othei counts in cases in which lepeated examinations of the blood 
veie made did not show a higher number of red cells The statement 
concerns the lovest counts in each case 

T}picall}, the led blood cells aie unchanged, oi show no abnoimality 
bejond some ^arlatlon of staining, shape and size Theie are, howevei, 
some exceptions to this rule The vaiiations in size and shape may be 
rathei sti iking, as in Huntei and Hanflig’s second case and m then 
sixth case, m the case of Lande and Kalinowsky, m the case of Faure- 
Beaulieu and Lei 3 '-Biuhl (1922), in the second case of Anderson 
Bo}d and Jackson and m Martland’s fouith case Paul and his associ- 
ates noted basophil cells Normoblasts, few in numbei, weie seen by 
Weinstein,^’- by Hunter and Hanflig m their thud and sixth cases by 
Ronchetti in his second case, in which theie were four nucleated led 
cells pei hundred leukocytes, and by Oettinger, who found as many as 
six Fewei reticuloci tes than normal were seen by Ronchetti, when 
he used vital staining Hunter and Hanflig estimated the piopoition 
of reticuloc) tes as 1 5 pei cent in their first case, and as from 1 6 to 
3 2 per cent in the second case These cells inciease in numbei as 
impioAement comes on (Hunter and Hanflig, Smith) 

Platelets aie mentioned m forty-foui lepoits, but only in fouiteen is 
a count given, the lowest count which is m Selling’s second case, was 
2,500, the highest in Askey’s fiist case was 100,000 Usually the 
statement is made that the platelets are “much i educed,” “rare,” “almost 
absent,” “none seen,” “piactically none” 

The bleeding time is given in onl) twenty lepoits, and runs fiom 
foul and one-half minutes (Hunter and Hanflig’s sixth case) to more 
than half an hour (Smith Hunter and Hanflig) The time taken for 
a clot to foim is given in sixteen leports This is from four and one- 
half minutes (Lande and Kalinowsky) to two hours (Faure-Beaulieu 
and Lev 3 f-Bruhl) The clot may fail to retract even after a long period 
(Selling, twenty-four houis, Rohnei and his co-workers, twelve hours, 
Aske}, sevent 3 r-two hours) 

10 Dr H S Martland, Chief Medical Examiner of Essex Count}', N J, let 
me quote histones of one case of acute and ten cases of chronic benzene poison- 
ing, all fatal, which came to his knowledge between 1924 and 1929 

11 Personal communication to the author 
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The hemoglobin is always reduced, usually to a low figure, less than 
10 per cent m Selling’s fiist case, and less than 20 per cent in his second 
ana in Maitland’s third, Hogan and Schradei’s second and thud, 
Ronchetti’s second and the cases of Flandin and Roberti, Ciemieu, 
Rohner and his associates, Laignel-Levastine, Le^'y and Desoille, New- 
ton and Meda and in Smith’s case 33 In the gieat majoiity it is 
between 25 per cent and 55 per cent A hemoglobin content of more 
than 55 per cent is decidedly rare (see Hunter and Hanflig’s fiist case) 

The color index is said to be characteristically Iqw in benzene poison- 
ing Cabot (1904) said that the color index is raiely high in any 
disease of the blood, except pernicious anemia Faure-Beauheu and 
Levy-Bruhl (1924), however, said that the index is typically high in 
benzene poisoning Tabulation of the data given with regard to seventy- 
seien cases does not confirm either statement In seventeen the index 
IS low, betv een 0 55 and 0 85 , in 22 it is high, between 1 3 and 2 3 , 
and in 38 it is normal, between 0 9 and 12 In the majoiity of cases, 
therefore, it falls between normal limits, but in a slightly larger number 
It IS abnormall}'’ high rather than abnormally low An index as low 
as 0 6 was found in Selling’s thiee cases, Hogan and Schrader’s second 
case and Legge’s first The highest indexes are in one of mine, with 2 3. 
Smith’s case 33, with 2 1, Hunter and Hanflig’s first, with 1 8, and 
m the cases of Hogan,^- Lande and Kahnowsky, Smith (case 28) and in 
one of mine, with 1 7 each 

Smith’s statement that the index is higher in cases with pronounced 
anemia is confirmed by these cases Of the twenty-two with high 
indexes, seventeen had red cell counts below 2,000,000 In Smith’s 
case 33, early in the history, there was a count of 2,240,000 and an 
index of 0 79, but later, when the count fell to 480,000, the index rose 
to 2 1 In BatcheloTs eleventh case there was an index of 1 35 when the 
red count was 1,055,000, but when the count was doubled, the index 
vas only 0 75 

On the other hand, in mild cases with a fairly normal red count, 
the index is hkel} to be low For instance, in Batcheloi’s sixth case 
there was a high count, 5,424,000, with an index of 0 6 It is true 
that in Selling’s two cases the counts and indexes were low 

Ronchetti found the resistance to hemol}'Sis normal m both his 
cases }et he believed that in the second one theie must have been a 
lapid destruction of red blood corpuscles, because of the intense 
urobihnuria (see page 71) Hunter and Hanflig tested the fragiht} 
of the red cells in their first cases and found it normal, and Meda 
found the same Fauie-Beaulieu and Levy-Bruhl, howe\er, said that 
the globular resistance is increased in benzene poisoning 

12 Persoml communication to the author 
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The ■\\ hite cell count is given in eight} -five cases Taking the lowest 
count in each instance I find that in eleven it is 600 or lower , in seven 
between 600 and 1,000, in twent}, o\er 1,000 and under 2,000, in 
tuent}-one, orei 2,000 and under 3,000, in ten, fiom 3,000 to 4,000, 
in seven, over 4,000 and undei 5,000, and in nine, over 5,000 Ver}^ 
pionounced leukopenia without actual count, was noted b}^ Santesson 
in his fouith case, and Ronchetti said that his first patient just before 
death had too few uhite cells to count Laignel-Levastine, Lev}- and 
Desoille could find only seventy-serpen in eight smears 

High counts were found in a few instances In Hanington’s second 
case the first count was 10,000, falling later to 750 Nothing is given 
in the histoiy to explain this, no infectious piocess was noted In the 
case described by Paul, Friedlander and McCord, the count was 24 000, 
but here suppuration was known to be piesent, and this was true also 
m Meda’s case, in which the count lose to 7 000 

A difteiential count of leukocxles was made in fifty-six cases onl} 
In the majoiity it showed a granular leukopenia,^® the polymorpho- 
nucleais in foity-two cases ranging from 2 pei cent to 50 per cent 
The poh morphonucleai s formed less than 30 per cent of the w^hite cells 
m fifteen of these forty-tw^o cases Only m fourteen cases was a nor- 
mal proportion of polymorphonuclears (from 50 pei cent to 70 per 
cent) found, except m the latei stages of recovery The patient of 
Paul, Friedlander and McCord w^as septic and 71 9 per cent of the 
w^hite cells w^ere pol} morphonuclears A similai cause, namely, Vin- 
cent’s infection of the mouth, piobably explains the initial count in 
Hunter and Hanflig’s fourth case, w'hich was 5,800 white cells, with 
82 per cent polymorphonuclears, but which fell piomptly to 1,200, wpith 
only 16 per cent polymorphonuclears 

The most marked degree of mononucleosis is found (1) in the case 
(13391) repoited by Cabot m which there w^eie no polymorphonuclears 
m tw'^o smeais and 1 per cent m a third, and (2) in that of Flandin and 
Roberti, ill which only 2 per cent of the white cells were polymorpho- 
nucleais The small mononuclears made up 59 per cent, the medium- 
sized 27 per cent and the large 12 pei cent Next to this comes the 
mononucleosis in the case of Speidel and Melgaid, with 4 per cent 
polymorphonuclears In Askey’s first case 90 pei cent of the leukocytes 
w^ere mononucleais In seveial instances the granular leukopenia 

13 Selma jMa\er working in Schlossmann’s clinical laboratory m Dusseldorf 
found that Ivmphocvtosis with reversal of the normal leukocytic formula is char- 
acteristic of the action not only of benzene, but of toluene, xylene anthracene 
aromatic nitro compounds, arsine, thallium and hydrocjamc acid and she sug- 
gested that the cause is to be sought in functional disturbances in the endocrine 
glands These studies were all made on human beings (Changes m the Blood as 
Reflecting Industrial Damage, J Indust Hvg 10 29, 1928) 
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improved with the reco\eiy of the patient, as in Huntei and Hanflig’s 
first and second cases, Biucken’s first and Hogan and Schiader’s third 
and in Smith’s case treated with fresh liver (1929), while it became 
aggra^ated with intensification of the disease in Huntei and Hanflig’s 
fouith and sixth cases, m Aske)ds second and m Maitland’s ele\enth 

Too much trust should not, howevei, be placed in the difiterential 
count alone, foi mononucleosis may be slight or absent even if there is 
no evidence of suppuration Thus in Maitland’s seventh case, which 
was one of fatal poisoning, polymorphonuclears were 60, lymphocytes 
25, large mononucleais 8, and eosinophils 5, per cent In Hunter and 
Hanflig’s fifth and sixth cases, both fatal, the polymoiphonucleais were 
60 and 64 per cent In Batchelor’s eleventh case the smeai showed a 
fairl} normal pictuie, 58 per cent polymorphonuclears, 36 per cent 
hmphocides and 5 pei cent laige mononuclears, but the count levealed 
onh 1,055,000 led cells and only 1,450 white cells A serious mistake 
might haie been made here had onl}'^ the smeai been examined 

The mononucleai leukoC 3 'tes aie usually described as piedommatel} 
limphocytes, or small mononucleais, but m some cases the laige pre- 
dominate Thus m the case of Laignel-Levastme Levy and Desoille, 
85 per cent of the mononucleai cells were large In Oettmgei’s second 
case. 111 the case of Fauie-Beauheu and Lev}-Biuhl, in one of Smith’s, 
111 Rivet and Guede’s and in Newton’s, the laige and medium-sized 
exceeded the smaller monoiiuclears Rohnei and his colleagues found 
endothelial cells making up 39 per cent of all the leukocytes Chaiii- 
bovet’s fouith patient had 36 pei cent niononuclears, only 6 per cent 
of which weie small 

The highest piopoition of small mononucleais is found m Speidel 
and Melgard’s case, with 84 per cent, in Askey’s two cases, with 90 pei 
cent and 72 pei cent, in Ronchetti’s first case, with 70 per cent, m 
Huntei and Hanflig’s fourth, with 76 per cent , and m Selling’s second, 
with 71 pel cent 

Young polymorphonuclears, with two-lobed nuclei, weie noted by 
Hunter and Hanflig in three cases, and the}'- saw also other immature 
forms The blood picture m the third case was repoited as follows 
pol} morphonuclears, 22, small lymphoc}’tes, 16, large lymphoc}'tes, 14, 
large mononuclears, 10, eosinophils, 2, atypical cells with nucleoli 
(possibl} immatuie bone mariow cells or m} eloblasts), 22, large 
similar cells, 10, immature myeloc}tes, 2, typical myeloblasts, 2 In 
the second case, at 3 pical l 3 'mphoc 3 des made up 9, and atypical large 
mononuclears 17 per cent “Unclassified large mononuclears” were 
noted b}' them m several cases Maitland found m 3 'elocytes making 
up 6 per cent of the leukocytes m the blood of his eleventh patient 
In the blood of a patient treated m the Johns Hopkins Hospital in 
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1918, the white cells weie 39 pei cent polymoiphonucleais, 36 pei 
cent lymphocytes, 8 pei cent eosinophils and 16 pei cent large 
mononiicleai s with maiked azuiophil gianulations 

In expel imental poisoning the leukopenia is al\\a}S far in excess of 
the anemia in human poisoning the leverse is often found This is 
true ot no less than twenti -two of the sevent) -five cases m which both 
led cell and white cell counts were made Thus in t\vo of Batcheloi’s 
cases the counts lan as iollows led cells, 1,736,000, and white cells, 
4 200 111 the fiist, led cells, 800,000, and white cells, 3,000, in the 
second In Smith s “case 33” the count W'^as 3,800 wdiite cells and 

480.000 red cells In Askey’s second case theie weie 3,300 -white cells 
to 1,200,000 red cells, m Huntci and Hanflig’s second case there w^eie 

3.000 white cells to 1,700,000 led cells , m Maitland’s tenth case at death 
there ivere 4,200 wdiite cells to 1,300,000 red cells, with an index of 
1 6 , and m Bi ucken s fii st case thei e wei e 6,833 white cells to 

1.515.000 led cells In the relapse m Hunter’s first case there were 
only 1,900,000 red cells, but the w^hite count w^as normal, 7 000, although 
the difierential count show'^ed a granular leukopenia of 33 per cent 
These cases do not include those in which the wdiite count was obviously 
affected b} an infectious process , they are discussed separately 

In some instances the same case will show at one examination a 
dispiopoitionately low white cell count and at another a dispropor- 
tionately low red cell count In Hunter and Hanflig’s thud case the 
anemia was at first more pronounced than the leukopenia (3,000 white 
cells, 1,700,000 red cells), but later the leveise w^as true (340 white 
cells, 2,550,000 red cells) The number ot cases m this senes wnth 
leukopenia greatly in excess of anemia is smaller than the number with 
anemia as the most striking featuie, namely seventeen of the foimer 
and tw'enty-twm of the latter 

The blood changes in early benzene poisoning or m mild cases of 
poisoning (it IS impossible to distinguish between the twm) often 
resemble those m experimental poisoning more closely than do the 
changes in pronounced cases The red cell count is likely to be less 
affected than the wdiite (see Batchelor), the color index low and the 
differential white count deviating from the normal more than the 
absolute count Batchelor’s sixth case is one in point Here there was 
a high red cell count, 5,424,000, wnth only 70 per cent hemoglobin, 
the white cell count was 6,140, a little more than half of them mono- 
nuclears In Newton’s first case there were 5 760,000 red cells, a color 
index of 0 7, and only 1,200 white cells, of which 39 per cent were 
large mononuclears 


14 For eosinophilia, see page 50 
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It IS m just this form of poisoning that one might expect to see 
evidence of the stimulating action of benzene on the marrow such as 
has been described by expeiimenters, but there are few such obser- 
vations dealing with human beings This is piobably explained by 
the small number of careful examinations that have been made on 
people exposed to benzene, but not 3 ^et actually poisoned A few 
reports of examinations of groups of men and women working with 
benzene have been published, such as those by Teleky and Weiner and 
by Floiet (1927) m Germany, by Loewy in Pi ague, by Heim, Agasse- 
Lafont and Fed (1924) in Fiance and, in this countiy, by Batchelor, 
working with the Benzene Committee of the National Safety Council, 
by Smith, then of the New York State Department of Labor, and by 
Paul, Fnedlander and McCoid 

Floret seems to have found his subjects actually in the stage of 
mariow stimulation, according to a rather extraordmarj'^ obseivation 
■which he made during the war He examined a gioup of women woik- 
ing with benzene who presented an appearance of blooming health in 
spite of the great scared)- of food in Germany at that time These 
women were a decided contrast to the other women workers, who were 
all pallid and undernourished Then blood had a high hemoglobin 
content and an abnormally high white cell count In spite of close 
observation Floret could detect no injui'y from the benzene Unfoi- 
tunately the description of the observations on the blood is far 
fioni complete, and one cannot say whether there was an actual 
polycythemia such as was described by Langlois and Desbouis as occui- 
1 ing in animals 

Loewy also found leukocjdosis in benzene workeis He had the 
opportunity to follow mild attacks of benzene poisoning in a group 
of makers of artificial flowers These attacks consisted m a slight rise 
of temperature, to 38 1 C (100 6 F ), and leukocytosis up to 16,000 
white cells, 80 per cent of them polymorphonuclears, ivhich passed over 
in a feiv hours 

Teleky and Weiner found some evidence of activity of the marrow 
m a small pioj^ortion (three of eleven in one plant) of the nineteen 
w omen and eight men whom they examined, such as nucleated red cells 
and polychromatophiha Almost all show^ed anisocytosis and poikilo- 
cytosis They found 1) mphocytosis in almost all, and they legarded 
this as the best CMdence of earl) poisoning They did not find eosino- 
phiha Heim, Agasse-Lafont and Fed found a tendency to poly- 
nucleosis 1 e a proportion of o\er 70 per cent in ten of thirty persons 
and of less than 60 per cent in only five They found eosmophilia 
(oiei 5 pel cent) m nine persons and are inclined to add to them five 
more who had 3 per cent eosinophils In an earlier article (1912) 
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they asserted that eosmophiha was piesent in 80 per cent of the workers 
with benzene who were examined, that it appears early, disappears 
soon if exposure ceases, and bears no relation to the intensity of the 
clinical symptoms But obviously the number of eosinophil cells which 
they regard as abnormal is far too low 

Chambovet agreed with these French obseivers as to the frequency 
of eosmophiha in workeis exposed to benzene, and three of his cases, 
all fairly mild, showed a high count, 7 per cent, 14 per cent and 7 pei 
cent, the last with an additional 6 pei cent of eosinophil myelocytes 
These cases showed other evidences of irritability of the marrow, 
name!}", poikilocytosis and numerous young led cells, with some macro- 
C34es Simonin, in a case of acute benzene intoxication, with fever, 
bionchial catarrh and eruptions in the skin, found a decided eosmophiha 
of 25 pei cent on the fifth day, dioppmg to 2 5 on the thiiteenth 
Calamita also believed that eosmophiha is typical of the blood m benzene 
poisoning 

Batcheloi, acting foi the Benzene Committee of the National Safety 
Council examined eight) -one woikers exposed to benzene and found 
twenty-six suftering from poisoning In these cases the white cell 
count was reduced more strikingly than the red cell count, the lowest 
noimal count of white cells being taken as 5,600 The blood counts 
in thirteen cases aie given in detail, among these cases were four show- 
ing very severe anemia, but the other nine may be considered mild 
cases These had the low color index characteristic of mild poisoning 
— foi example, 5,400,000 red cells with a color index of 0 64 , the 
mononucleosis was not over 50 per cent, and in two of them there was 
eosmophiha, 7 per cent and 8 per cent 

Smith examined seventy-nine women engaged in work with benzene, 
among whom she discovered from twenty-five to thirty with mild poison- 
ing The index was low in 22 per cent, and there was a tendency to 
mononucleosis even when the count was normal Thiee women showed 
some increase of red cells, ovei 5,000,000, which in factory women is 
excessive An abnormal pioportion of eosinophils was noted in only 
two of the cases, namely 8 per cent in one and 13 per cent in the other 
She also noted an inciease in the endothehocytes, or laige mononuclears 
and transitionals In fifteen of twenty-eight examinations she found an 
increase above 6 pei cent, in one to 19 per cent In another case they 
numbeied 27 per cent and m still another 11 per cent Theie was 
also a slight increase m mast cells in nine women (to 1 pei cent or 
2 pel cent) Thiee of these vomen had clinical symptoms of benzene 
poisoning, but no leukopenia (the white cells were over 6,000) and 
not more than mild anemia nor were the pol) morphonuclear white cells 
1 educed below 52 per cent 
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Paul, Fiiedlandei and McCoid called attention to a featuie in the 
blood 111 eail) benzene poisoning Avhich they beheAed to be much moie 
trustAA'oi tin than leukopenia This is an inciease in basophil led cells 
The loutine Aidiite cell count may fail to gn-e AA'^aining, foi in sei^eie 
cases of benzene poisoning there ma}’’ be noimal oi eA^en OA’^einunieious 
Aidiite cells, ndiile in exposuie to Ioaa’’ concentrations of benzene and 
in the early stages of exposure to high concentrations the iiiitant effect 
of the poison is shoAAii m the j^iiesence of immatuie led cells, those con- 
taining basophil substances They found an excess of basophil ei3thio- 
C}d;es m experimental animals — cats, labbits and guinea-pigs 

They examined the blood of eight Avomen aaFo AA'^eie using a benzene 
spia\ and found se\'en Avith polychromatophiha and nucleated red cells 
A man aaFo suftered from acute poisoning, AAuth loss of consciousness, 
folloAA'ed by seAere bionchitis AAUth inflammation of all the accessoiy 
nasal sinuses, had no leukopenia, but the basophil led cells Aveie greatly 
increased In another Avoikman, a pamtei, AAith chionic poisoning, the 
led cells Aveie i educed to 3,370,000, but the Avhite cells numbeied 
24,000, Avith 71 2 per cent polymoiphonucleais, aaIiicIi Avould not point to 
a diagnosis of benzene poisoning The leukocytosis, hoAvcA'^ei, Avas 
explained by chionic bronchitis, and the led cells Aveie characteiistic, 
shoAving a high proportion of basophil elements, 11 000 per cubic milli- 
meteis They pointed to the fact that AAdien benzene is used in theiapeusis 
Its use IS often follow^ed by a maiked leukotoxic action associated AAUth 
an inciease in led blood cells 

I 

Unusual Featuies — Theie aie certain featuies of the clinical pictuie 
of benzene poisoning as it is described b}^ Aaiious obsei\'-eis AAdiich 
deseive special attention 

Retinal hemoirhage is mentioned ten times m Ronchetti’s tvA'o cases, 
Ciemieu’s case, Oettinger’s second case, Huntei and Hanflig’s third 
Askey’s second. Selling’s second. Speidel and Melgard’s case, LoeAA’-} ’s 
case, and the Johns Hopkins case Ronchetti believed that the numbei 
IS so small because an ophthalmoscopic examination is laiel}'- made, for 
letinal hemoirhage is really a tApical symptom of benzene poisoning 
Cabot in “Diseases of the Blood” gaA'e the same leason for the small 
proportion of Ameiican cases of pernicious anemia in aaIiicIi this symp- 
tom IS noted as compared Avith the numbei of foreign cases 

The absence of platelets or then maiked diminution, is one of the 
t}pical features of the blood m benzene poisoning and hemorrhage 
fiom mucous membianes, into the subcutaneous tissues and into serous 
membranes and organs is one of the cardinal sAmptoms Yet theie are 
cases on record in A\hich no hemorrhage AAas noted dining life Hunter 
and Hanflig s sca enth case occurred m a man aa ho Avorked Avith benzene 
and aaIio had a leukopenia of 1 100 falling to 550 befoie death. Avith 
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onl} 16 pel cent polymoiphonucleais, and a led cell count of 1,125,000 
The platelets underwent a piogressive decrease, but clinically purpuia 
did not appear Then sixth patient, a woman wnth milder poisoning 
ending m recovery, had apparently no histoi\ of bleeding, except a 
protuse menstiual period, }et here also the platelets were markedly 
diminished 

In Oettmger’s second case hemonhage occuiied in the letina only 
Genora spoke only of metionhagia, in his two cases, and both of these 
were m pregnant women Hogan and Schradei's second case occuried 
in a pregnant woman, and here hemonhage fiom the uteius with abor- 
tion is the onl} symptom given 

In Maitland’s ninth case theie was no puipuia, and benzene poison- 
ing was not suspected because of the maiked buccal sepsis The man 
was supposed to have died of osteomyelitis of the jaw, but at autopsy 
Martland found aplastic marrow, leukopenia and anemia with no 
regeneration, and since the man w'as exposed to benzene in a plant in 
which se\eral other cases of benzene poisoning had occurred, Martland 
made the diagnosis of benzene intoxication His tenth case was anothei 
without hemoirhage, foi although there was slight bleeding from the 
gums, this could be accounted for by the foul condition of the mouth, 
with spongy gums and dirt}, carious teeth Theie was no evidence of 
old or fresh hemonhage m the skin His third case was diagnosed 
clinically as Vincent’s angina with anemia At autopsy, iriegular, small 
purplish aieas of hemoirhage weie found in the mouth, m which sepsis 
was marked but none in the skin, and no hemorrhage had occuired 
during life The blood picture, however, showed typical benzene 
poisoning 

Pregnancy complicated the couise of the disease m Santesson’s 
ninth case, in Hogan and Schiader’s second case, in one of Smith’s, m 
Meda’s and in Rn^et and Guede’s , m the last theie was also a tendency 
to hemophilia from childhood One of the cases leported to me by 
an industrial insurance company was that of a pregnant uoman sufter- 
ing from benzene poisoning who died of “uremic convulsions ” Smith’s 
“case 28” was that of a wmman wdio had ne\ei sufteied from the 
benzene until she became pregnant, then seveie and prolonged attacks 
of nosebleed began, followed by bleeding from the gums and the 
rectum and under the skin She stopped woik for a wdiile and improved, 
but wdien she w^ent back to w’-ork the puipura recurred, she miscanied 
at seven months, and died of postpaitum hemorrhage Hogan and 
Schradei’s patient, who also died of postpaitum hemorrhage after 
being dehveied of a maceiated fetus ivas supposed to hare a placenta 
praevia 

Among the laiei symptoms desciibed m these histones are nervous 
symptoms othei than the usual headache, dizziness delirium and coma 
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hemorrhage into the middle eai oi into the internal eai, and bleeding 
from the kidne3S, pol3aina and noctuiia Pugliese said that he had seen 
patients with pol3neuiitis and sometimes with retrobulbar neuritis Two 
of Chambovet’s patients had marked paresthesias, and Fauie-Beauheu 
and Levy-Biuhl’s patient had symptoms pointing to lesions in the 
p\ramidal and sensor3'’ tiacts of the coid Martland’s eleventh patient, 
in whom benzene poisoning was consideied questionable, had the par- 
esthesias which are associated with pernicious anemia Wyss, quoted by 
Genhard, repoited a case in which there was obstinate dizziness so 
se\eie as to make standing up impossible, together with distuibed sleep, 
bad dreams and psychic depression Lande and Kahnowsk3'^'s second 
patient had toxic neuiitis of the arms affecting the median neive with 
laming of the muscles supplied b3' it, loss of faradic and galvanic iiiita- 
biht3 and marked vasomotor-trophic disturbances Disturbances of the 
skin other than hemorihage are fan 13'^ common in woikeis \vith benzene 
(see McCord, Pugliese, Stan), and are usually attiibuted to the diyness 
of the skin, followed 113 ciacking, caused b3' the solvent action of 
benzene on the oil of the skin This explanation was given b3’- Lande 
and Kalmowsk3'', but Floret expressed the belief that benzene is in part 
excieted by the skin and does its damage in this way 

The fact that the action of benzene continues after its administration 
has ceased has been observed in experiments on animals, and is one 
leason for the abandonment of the therapeutic use of benzene (see 
Koian3i) This action is lepeatedly illustiated in the clinical histones 
esi?ecially those of severe poisoning In Selling’s first girl patient, all 
the serious S3'^mptonis developed after she had left ivork Four of nine 
of Santessoii’s girl patients had purpura only aftei the3' had left the 
factoi3" His first case occurred m a girl, formeily vigorous, who quit 
ivork simply because she ivas growing pale and weak Later purpuiic 
spots appeared, scorbutic ulcers in the mouth, fevei and increasing weak- 
ness, rvith sudden death from heart failure The case described by 
Rohner and his colleagues had a somewhat similar histoi3' A man had 
w'oiked with benzene for ten weeks, then he quit because the fumes 
iiritated his e3'es, not till a month later did hemorihages begin, and 
then the disease progressed to fatal aplastic anemia and purpura hemor- 
rhagica In a laige number of cases the blood pictuie undergoes rapid 
change for the woise after the patient has reached the hospital An 
exposuie of nian3" 3eais, followed 113 a sudden development of severe 
]ioisonmg IS the histor3 given in Loew'3’^’s case, m Fauie-Beaulieu and 
Le\3-Bruhrs case and m Martland’s second case 

A ver3 rapid course of the disease is described Iw seieral authors 
Cremieu s patient died eight da3'^s after the onset of the S3anptoms 
Hogan and Schraders first patient had wmrked onh^ six weeks She 
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began to feel ill on INIaich 4 , had hei fiist heinorihage on Maich 10 , 
went to the hospital on Maich 14 and died on March 19 The histoiy 
ot jMartland’s fouith case shows that the patient \\ent to the hospital foi 
a severe nosebleed and died five da3^s later His seventh patient woiked 
only three months, then had bleeding fiom the mouth and nose and 
purpura and died aftei five dajs Hogan and Schrader’s patient, a 
gill, vas employed foi only one month m a well \entilated can factoi} 
Fift3 othei women working m the same room, some of them for 
several }eais, had no S}mptoms of poisoning, but this giil died ten 
da3S aftei the onset of hemoirhage fiom nose, mouth uteius and 
1 ectum 

A van mg susceptihilit3' to benzene poisoning was noted b3 many 
expel imenters on animals (see, for instance, Simonds and Jones, 
Hektoen, Selling) and is strikingl3' illustiated m mdustiial cases, the 
MCtims of which alwa3S constitute a small minoiity of the workers, 
m many cases— as m the one just cited — a single mdnidual ma3’- con- 
tiact fatal poisoning m an en\iionment that does not give rise even 
to mild poisoning m the others Rivet and Guede, Ronchetti and Meda 
all emphasized this fact Pughese found that repeated inhalations 
causes sensitization m some animals, but Teleky and Weiner trom their 
obseivations on human beings, thought that prolonged exposuie may 
lead to increased resistance to the poison Piactically all the Italian and 
French writeis (see Zenoni and Delaiue), emphasized the susceptibiht3 
of women, especialh^ of 3fOung women, and this seems to be borne out 
by the expeiience of Ameiican industrial insuiance companies, but 
Smith, who examined seventj -nine women exposed to benzene in then 
woik, did not find the 3'ounger women the most susceptible — rather the 
contrar3f She dlsco^ered twent3'-five, peihaps thirtjg cases ot chronic 
poisoning 111 these women, but the highest propoition was in the older 
groups Thus there were but two of seventeen girls under 20 years 
of age, or 11 8 per cent, who were poisoned, while among the thirty-four 
women between 20 and 30 yeais of age there were sixteen, or 47 per 
cent, and among the twenty-eight who were over 30 years of age, 12 , 
01 42 per cent She believed that when susceptibiht3' exists, the evi- 
dence of poisoning is likely to come to light during the first year, in 
some, during the first three months Teleky and Weiner thought that 
there is no proof of oversusceptibiht3’- m women Calamita found 
roiing men more rulneiable than older men 

Rccovci y — There are a few cases recorded 111 which clinical recovci 3 
occuried after seAeie intoxication, although in almost no instance did 
the final examination show normal blood Recoveiy when it occurred, 
was typically slow and incomplete, which means either that the hemo- 
poietic tissues had suffeied nieparable damage 01 that no case was 



616 


ARCHIVES OF PATHOLOGY 


followed for a long enough period A t}pical instance was lepoited to 
me fiom an electiic wire insulating plant The man had on admission 
to the hospital a led cell count of only 800,000, with hemoglobin 23 pei 
cent The leukopenia \vas less marked, 3,000 white cells, 40 per cent of 
them polymorphonuclears He was given three transfusions and was 
under tieatment m the hospital for fifty-se\en da}s, but at his dischaige, 
although subjectuely he was much impioved and w^as fiee from hemoi- 
rhage the red cell count w'^as onl)'’ 2,112,000, wnth hemoglobin 40 pei 
cent, and the white cell count was 1,800, wnth 47 per cent polymorpho- 
nucleais, and the only evidence of actnit} of the mariow was a model ate 
amount of poh chiomatophiha and \aiiation m the size and shape of 
the red cells 

It should be noted m this connection that Weiskotten and his col- 
leagues (1920) found in their experiments wuth benzene administered 
to rabbits through inhalation, that recovery was greatly delayed or 
incomplete as showm by leukopenia j^ersisting even after from 368 to 
458 da} s 

Huntei and Hanflig remarked that m tw'^o patients of theirs Avho 
recovered, the white cells ne\ei fell as low as 1,000, while m the two 
who died from benzene poisoning, the white cells fell lielow’^ that How- 
ever, Hogan and SchradeTs third patient had a count of 950 and ^et 
reco\ered This w'as an unusual instance of severe poisoning, with 
rapid lmpro^ement, the red cells rising m one week’s time from 880,000 
to 2.184,000, the white cells, from 950 to 3,050 

Tw'o instances of recovery undei Iner therapy were lepoited 
although onh one w^as published This w^as Smith’s case (1929), that 
of a man who came to the hospital with unconti ollable bleeding following 
the extraction of a tooth The red cell count was 2,820,000 hemo- 
globin 56 per cent, the wdiite cell count was 1 300, wnth 75 pei cent 
mononuclears , the platelets numbered 25,000, wnth a bleeding time of 
thirt} -three minutes At discharge the led cell count had gone up to 
3,780,000 and the white cell count to 5,800, wnth only 40 per cent 
mononucleais Reticuloc} tes were fairly abundant among the red cells 
at this stage 8 6 per cent but not as conspicuous as m peinicious 
anemia undei hvei therap} The other case m which liver therapy w^as 
successful came to me from an insurance company 

\ man worked with hen/ene in manufacturing artificial leather, and w'ent to 
the liospital after four months because of bleeding from the gums, the nose and 
the sockets of extracted teeth and because of blotches and petechiae practically 
all o\cr the bod\ Onh the white cell count is reported — ^2,000 Three transfu- 
sions were gi\en and the patient was put on a diet of half a pound of Iner daily 
Bleeding stopped a month later the white cell count impro\ed, and the patient 
was discharged after two montlis’ further treatment The last white cell count 1 = 
gnen as 4,700 
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The best recoid that 1 have ot letuiii to a noimal blood pictuie attei 
benzene poisoning is one sent me by Dr J H Weinstein of Teire 
Haute, Ind , who followed the case with unusual pei severance, so that 
he could piesent blood counts coveimg the peiiod between Dec 2, 1926, 
and Nov 10, 1927 

A woman employed m a cleansing and d 3 emg establishment vas seen at an 
earh stage of the poisoning, when the results of physical examination were prac- 
ticalh negative The symptoms were of a functional nervous character onlv, and 
the blood count was red cells, 4,200,000, normal m appearance, hemoglobin, 80 
per cent, w'hite cells, 6,600, w'lth normal differential proportions About three 
weeks later the red cells had fallen to 1,100,000 and the white cells to 2,400, the 
iinears show'ed anisocjtosis and poikiloc}'tosis, a few nucleated reds and verj’’ few 
platelets The patient w'as having hemorrhages from the nose and mouth She 
was given four transfusions, the last on January 21, after which she showed 
gradual improvement, wuth, however, a relapse about six weeks later, but this 
lasted onlv for about a w'eek The last examination show'ed 92 per cent hemo- 
globin, 4,3501000 red cells and 5,100 white cells In other counts the white cells 
reached 7,200 

InfJueiuc on Infections — The connection between benzene poisoning 
and the couise of infections has been investigated by means of expeii- 
ments on animals These experiments have been leviewed There is 
much in the hteiatuie of clinical benzene poisoning to confiim the 
obseivations Thus Rohner and his colleagues noted as an outstanding 
feature the decided lack of i espouse on the part of then patient to 
infection Huntei said that in his first two fatal cases the patients had 
septic tempeiatuies, wdiile two that lecoveied did not Unfortunately 
blood cultures weie not obtained, but he believed that possibly uniecog- 
nized sepsis caused the temperatuie, and that because of the extreme 
depression of the leukocytic defense the usual local manifestations of 
sepsis weie wanting This is in line with the observations made by Camp 
and Bauingartnei on the couise of intection in benzenized animals 
Meda’s patient had a piolonged suppurative cystopyelonephntis, which 
IMeda believed to be dnectly connected with and influenced by the 
benzene At a point in the disease when the led count was only 600 000 
and the hemoglobin 15 pei cent, wuth no }outhful foims and no plate- 
lets the white cells numbered 3,000 Cystopyelonephntis then devel- 
oped, wuth abundant suppuiation, a typical temperatuie curve, and a 
use in the w^hite cell count to 7,300 Meda thought that the suppuiative 
process was favored b} the lowered resistance of the patient but that 
the benzene also acted as a stimulant to the blood-building tissues 

Smith’s “case 4” was that of a woman who had a mass of sup- 
pui ating lymph nodes in the axilla, wdiich did not yield to ti eatment but 
persisted to the latest report more than five months aftei hei discharge 
from the hospital In Smith’s “case 33” the patient had a white count 
of 2 200 wuth onh 49 pei cent polyinorphonuclears A few months 
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later an abscess of the left thigh developed, and the pioportion of 
polymorphonucleai s lose to 77 per cent, although the absolute count was 
increased only to 3,800 

]\Iany lesions of the mouth, some of them ver} seieie, are described 
m these histones These may be scorbutic ulceis or gangienous patches 
and abscesses on the lips oi m the pharynx Vincent’s angina was 
noted in several cases The first patient of Anderson, Bo}d and Jackson 
had a hematoma of the hp, which suppurated progressive!)' till death 
Ronchetti’s first patient had an extensne scab over one tonsil sur- 
rounded by an area of inflammation and hemorrhage In Oettinger’s 
second case the most serious s}mptom was a laige and destructne ulcei 
m the till oat, uhich took two months to heal In Martland’s ninth 
case there was maiked buccal sepsis, osteomyelitis of the lower jau 
and gangrenous stomatitis \'incent’s organism was found 

At the International Congress of Occupational Diseases -m Amstei- 
dam 111 1925, Floret repoited a case of chronic benzene poisoning, fatal 
in which there ueie neciotic aieas not onl}’^ in the mucous lining of the 
mouth and thioat, but also m the gastric mucosa Loew}’s case is 
unusual!} interesting He said that benzene poisoning resembles scor- 
butus in respect to hemorrhages in the skin and mucous membianes, 
but that there is also a necrotic action He repoited a death from 
necrosis of the jaw lesultmg fiom benzene poisoning which he said 
uas the first to be recorded in the liteiatuie (Martland’s case, already 
cited, has not yet been published ) The history was as follows 

The patient had repaired rubber with benzene cement for eighteen years, but 
vas ill for three weeks, with pallor, anorexia, pain and sw'elling in the right 
upper jaw, fe\er and for three davs dimness of sight in the right eye The 
temperature ranged from 38 1 to 40 1 C (100 6 to 1042 F ) The pulse rate w^as 
132, the respiration rate, 32 There w'ere extensive redness, swelling, tenderness 
and fluctuation in the upper jaw' extending over the lower, with crusts and scales 
in the mouth, and fetid breath The spleen was not palpable There was retinal 
hemorrhage The blood count was as follow's red cells, 1,300,000 hemoglobin, 
3 08 Gm wdiite cells, 1,800, with polymorphonuclears, 54 per cent, l}mphoc\tes 
38 per cent, large mononuclears and transitionals, 5 per cent, and eosinophils, 3 
per cent Death resulted from heart failure At autopsj'^ the diagnosis was 
gangrene of the lungs, gangrenous periostitis and osteomiehtis involving the 
antrum acute splenitis, central fattv degeneration of the liver ecchvmoses in the 
endocardium and epicardium and anemia of the brain The marrow of the femur 
was hah vellovv fat, half gravish red 

Loevvv said that from the blood pictuie and the historv of exposure 
this was clearly a case of chronic benzene poisoning The action of 
benzene aided and accelerated the course of the infection paith thiough 
the resulting poverty of the blood and partly through the harmful effect 
on the biologic resistance of the mucous mcmbiane of the mouth which 
must have been caused bv benzene fumes 
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McCord had under obsei\ation fioin 50 to 60 men using benzene 
“dope” None shoued clinical benzene poisoning, but all showed eii- 
dence of a susceptibility greater than normal to ordinal y infections, and 
McCoid suggested that chrome benzene poisoning of low giade i\as 
responsible for this (peisonal communication to the authoi ) 

PATHOLOGIC ANATOMY 

In the literatuie on chronic benzene poisoning, there are lepoits in 
greater oi less detail of twentj^-nine autopsies, and to these seven moie 
may be added, one from the recoids of the Johns Hopkins Hospital 
(no 5425, Januaiy, 1918) sent to me by W G MacCallum, the other 
SIX from the records of H G Maitland, Chief Medical Examiner of 
Essex Count}^ N J The cases in which the autopsies were recorded 

by Dr Martland occiiiied in the yeais fiom 1926 to 1928 He has 

allowed me to use his notes and comments 

The first autopsies repoited were Santesson’s, on two of his famous 
cases In his first case, only petechiae m the epicardium and hemorrhage 
m the intestinal mucosa weie significant In his third case hemoiihages 
in the skin, pericardium, heart muscle and ovary were noted Fluid 
blood w^as found betw^een the intestinal coils and in the pelvis The 

spleen w^as small and pale, the hvei was soft and fatty The marrow'’ 

appeared normal in consistency and color 

The autops}^ in the case of LeNoir and Claude comes next They 
found many small hemorrhages in the myocardium and endocaidmm and 
a large infarct in the right auricle There was more hemorrhage m the 
mucous membranes than m the skin, especially m the stomach, intestines 
nose and mouth Hemorrhage w'^as also found m the pleuia, the right 
lung, lymphatic glands and the floor of the third ventricle , two hemor- 
rhages w^ere found in the brain and one in the medulla — probably the 
immediate cause of death The only mention of the blood is that m the 

15 After the completion of this paper Ha 3 hurst and Neis^vander (see hibh- 
ograph}’^) published the history of a case of benrene poisoning, unusuall}" severe 
but ending m reco^ery This case was wmrked up with great thoroughness and 
w'as, moreover, followed for a period of three and a half years The case occurred 
111 a rubber w orker, and the chief features were as follows profound anemia, wuth 
the red cells numbering 900,000, leukopenia, with the white cells numbering 850, 
thrombopenia, with the platelets numbering 100,000 , hemoglobin, 10 per cent , 
fragility decreased to 0 06 per cent from a normal 0 40 per cent, bleeding time 
more than twentv-fi\e minutes, the result of a prothrombin test normal, coagula- 
tion time four minutes , no retraction of the clot after tw'elve hours the result of 
a tourniquet test positive, blood cultures sterile Transfusions of blood a diet 
rich in iron and the administration of iron as medicament were followed b\ 
reco\er\’' Three and a half jears later, blood counts showed a normal picture 
except for moderate leukopenia (4,700 and 4,850 wdiite cells), which wms pohmor- 
phonuclear (mononuclears, 61 per cent and 60 per cent) 
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capillaiies of the iivei theie was a maiked abundance ot leukocytes, 
chiefly mononucleai s with deeply staining nuclei, apparently moie 
numerous than the led cells, some of the lattei were abnoimal in color 
and shape 

Autopsies weie peifoimed in both of Selling’s famous cases The 
first, made by W G MacCallum, showed bone mariow which “macro- 
scopicall}^ did not look markedly h 3 'perplastic ” Micioscopically few 
cells of any kind weie seen The red cells weie chiefly noimal, but pale, 
and there were A^eiy few leukoc\hes, mostly of lymphocytic and myelo- 
blastic types, suggesting aplastic anemia The second autopsy was 
made by M Winteinitz Here the mairow appeared hypei plastic, being 
oi a deepei and darker red than that geneially seen in hyperplasia, but 
the smears showed aplasia like that in case 1, though not of so marked a 
giade 

Zenoni reported on the pathologic changes m fatal benzene poison- 
ing in three giils who had been employed in a raincoat factory The 
teatures noted weie hemorrhage in the skin, pericardium, endocardium 
and mucous membranes of the phaiynx, esophagus and gastro-intestinal 
tract and in the uiinary bladder, uteius, pleura, lungs, kidneys and 
bone mairow, general oligemia, parenchymatous and fatty degeneration 
of the m}ocaidium, liver and kidneys, fatty mairow, fibrous though 
not enlarged spleen, and small and fibious lymph glands Histologically 
theie was disappearance of myelocytes, myeloplasia with toxic leukol- 
ysis, partial disappearance of ei ythi oblasts , fibrous spleen and lymph 
glands, with atrophy of follicles and thickening of trabeculae, and fatty 
degeneration of the capillaiies At the same meeting of the Lombard 
iMedical Society at which Zenoni’s papei was lead, Genova also reported 
thiee fatal cases which at autopsy had shown aplastic mairow 

In Legge’s two cases there weie submucous hemorrhages in the 
intestinal tiact and hemorrhage under the endothelium of the heart In 
one changes characteristic of aplastic anemia weie found on micro- 
scopic examination of the marrow of the long bones 

The case described by Laignel-Lavastine, Levy and Desoille was 
examined at autopsy A marked dilatation of all the small blood vessels 
was found, especially marked m the visceial peritoneum Many organs 
shoved hemorrhage The femoial mairoAv was yellow, fatty, the 
sternal, los} The uterine lining was normal, but there was a clot of 
blood in the cavit}% and in the left ovary there ivas a large hemorrhage 
like a blood c}st Smears from the femoral mairow were poor in 
cellular elements, and most of the cells Avere lymphocytes, AAoth a fcAV 
leukoblasts and er\ throblasts but no megakaryoc) tes Smears from 
the sternal marroAv AAere somcAAdiat richer in cells of much the same 
character The spleen shoAved great pOA'^ert}'- of cells so that in spots 
the reticulum seemed empty The sinuses AA'ere atrophic and emptj . the 
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malpighian corpuscles reduced and the arteiies sclerotic The cells weie 
lymphocytes with rei} feu polymorphonuclears and no abnoimal foims 
but there was an abundance of brown pigment peihaps precipitated 
there were also signs of “macrophagie pigmentaire,” as also m the 
mesenteric ganglions The liver had no excessive pigment and onlv 
slight cellulai atrophy A histologic examination of the cord stained 
by Nissl’s method showed no abnormality 

Rohner’s case showed two outstanding features at autopsy (1) a 
marked hemopoietic insufficiency and (2) a decided lack of lesponse to 
infection There was no eridence m the bone mariow of actne foima- 
tion of either led oi white cells The lymphoid s}stem was less dis- 
turbed, the lymph nodes were small, with a paucit\ of l}mphocytes 
The Prussian blue leaction showed no definite inciease of iron pigment 
111 the liver, heait and kidneys, indicating that the action of benzene is 
greater on the blood-forming tissue than on the adult ciiculatmg ele- 
ments The puipuric hemorrhages weie peihaps an evidence of a 
disturbance m the endothelial cells of the capillaries The septicemia 
was a late event localized m the lungs and supraienal glands There 
w'as extensn'^e bronchopneumonia, but micioscopicall) the picture was 
not that of ordinal y pneumonia, for no inflammatoiy cells were piesent 
although the alveoli weie plugged with fibrin, wffiich contained numerous 
organisms The liver showed areas of focal neciosis m which theie w-'ere 
organisms in abundance, but no inflammatory cells 

In Martland’s second case autopsy show'ed aplastic manow and 
lesions m the mouth The same thing was tiue m his third case, and 
in addition small hemoirhages in the pencaidium w'ere shown In his 
fourth and se^enth cases theie was extensive purpuia, with hemorrhage 
m the pencaidium and endocaidium, and the maiiowr was aplastic 
In the seventh case theie w'eie some bright red hemoirhagic spots m 
the mariow and hemoirhage in the pia matei Theie weie also buccal 
lesions in the seventh case 

Askey leported twm cases of severe benzene poisoning in 1928, and 
later in a personal communication to me dated Maich 25 1930, he 
gave the concluding chapter in the history of case 2, and the leport of the 
coi oners inquest on the case, which was as follow'^s "Petechial and 
various-sized hemorihages in the skin, mucous membianes pericardium, 
and brain The bone marrow w^as } ellow and aplastic , the stomach and 
intestines contained blood ” 

Three unusual cases which came to autopsy, those of Loew}^ and 
Floret and Martland’s ninth case are mentioned m the section on 
infection 

Typical aplasia of the marrow usualh wnth some bright led points 
was found m nineteen cases In that of Laignel-Lavastme Levy and 
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Desoille the aplasia was not complete In Loewy’s case the femoral 
manow was ‘ patch},” half yellow and half giayish led In Santesson’s 
third case the femoial mairow was noimal in consistency and coloi , 
111 Cremieu s case the sternal manow was normal m appeal ance to the 
nalced eie In thiee cases the mairow appealed macroscopically hyper- 
plastic These weie Selling’s case, the case fiom the Johns Hopkins 
Hospital and Martland’s eleventh case, which is described in detail in 
a latei section In Cabot’s case 13391 the femoral marrow was fatty and 
showed no regeneiation, but the marrow of the ribs was normal to the 
naked eye and under the micioscope showed numerous normoblasts and 
occasional megaloblasts, but no megakar} ocytes Rivet and Guede found 
a predominance of eosinophil polymorphonuclears and myelocytes over 
the neutrophil cells of both kinds in smeais from the costal mairow 
There veie lymphoc}tes, small and medium, theie weie no nucleated 
red cells 

The kidnc} was seldom mentioned as showing anything abnoimal 
Lande and Kalinowsky found hemoirhage into the kidney, and Maitland 
in his seAenth case found hemoiihage in the pelvis of the kidney and 
in the tissue aiound 

The spleen usually showed atrophy, with maiked loss of cellular 
elements, the atrophy affecting especially the malpighian corpuscles 
Pigmentation was usually said to be absent Maitland said that the 
hmphoid tissue had piactically disappeared from the spleen in his 
second and third cases The acute splenitis in Loewy’s case and the 
neciosis of the hvei in Rohnei’s weie attributed to the sepsis 

The liver usuall} showed no marked abnoimality In Flandin and 
Roberti’s case theie was an unusual condition, namely, a large and 
tender livei and a yellow tint to the skin Oettinger described a small 
Iner in his first case, with jaundice, and Anderson found m his third 
case acute yelloiv atiophy of the liver Fatty degeneration of gi eater 
or less degree Avas found by Cremieu, by Locaa^ and by Smith in hei 
case 33 in Avhich marked fatty degeneration affected also the pancreas 
and heart Abnormal pigmentation AA'as raie 

It IS strange that one finds so little about the condition of the 
Avascular s}stem m expeiimental benzene poisoning and in autopsies on 
cases in man Santesson explained the hemonhages as being caused by 
fatt} degeneration of the capillaiies, but m the extensive literatuie on 
the subject of expeiimental poisoning there is little oi no mention of 
the condition of the capillaiies Rohner, Baldiidge and Hausman said 
that the hemorrhages are perhaps an CAudence of a physiologic dis- 
turbance of the endothelial cells of the capillaries Lande and Kahnow- 
sk\ beheAcd that an injury to the blood A’^essels Avas indicated in their 
first case b\ the fact that the extraA'asculai clotting time AA’^as noimal 
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(foul and one-half minutes), though the bleeding time was ovei fifteen 
minutes, thus showing, not thiombopenia, but a disturbance m the 
clotting mechanism of the vessels 

That benzene causes anemia, not b) hemolysis, but b}^ injuiy to the 
bone mallow has been an accepted fact since Selling published his 
experiments, yet m some histones of chronic benzene poisoning there 
are indications ot the destruction of led blood cells The evidence of 
hemolysis is usuall} stated to consist m (1) ii regularly shaped led 
blood cells, (2) jaundice or rellow serum, (3) chills and fever with 
septic fluctuations, (4) enlarged spleen m piotiacted cases, (5) blood 
coloiing mattei in the mine, and (6) deposit of pigment m the liver, 
spleen, bone mariow and kidneys ’** All of these have been desciibed m 
chronic benzene poisoning, except the enlarged spleen To take them 
m their Older 

1 A maiked iriegulaiity of the red blood coipuscles, witb numerous 
small forms was seen m Hunter and Hanflig s second and sixth cases, 
Martland’s first and fouith, Anderson, Boyd and Jackson’s second and 
third, Chamboret’s fourth, the cases of Faure-Beauheu and Lev 3 -Bruhl 
and Lande and Kahnowsky, and two cases histones of which have been 
reported to me 

2 It IS evident that the icterus index is almost nevei taken m cases 
ot benzene poisoning, for I find it mentioned only b} Huntei and 
Hanflig and by klartland In Hunter and Hanflig’s second case the 
index was 2 m the fust attack and 8 m the second, and the scleiae weie 
slightly icteric Then sixth patient had had jaundice six weeks eailiei, 
and when he came to the hospital there was )'ellow tinting of the 
sclerae and the icterus index was 2 In their fiist case the seium 
was jellow, in the fourth, deep jaundice de\ eloped some days before 
death Martland is the only other who mentioned the icterus index, 
m his second case, it was 7 2 Oettinger’s fiist patient had slight jaun- 
dice Flandin and Roberti found a yellowish tinge to the skin and a 
hvei somewhat enlarged and tender In Anderson’s third case there 
was jaundice, and death was “apparently due to acute yellow atrophy 
of the livei ” In one of the cases histones of which were lepoited 
to me the patient’s skin was lemon-yellow Cabot’s patient (case 13391) 
showed jaundice a few days before death 

3 A septic fei er with chills, without evidence of infection, is noted 
m many cases as m those of Selling, Ronchetti, Rohner Baldridge and 
Hausman iVnderson, Bo}d and Jackson, Hunter and Hanflig, Cremieu 
and Flandin and Robeiti In all instances m which blood cultuies w^ere 
made the} weie negative, even m the case of Flandin and Robeiti, m 

16 See Drinker, C K Oxford Itledicine New York Oxford Unuersity 
Press, 1918, ^ol 2, pt 2, p 509 
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A\hich the temperatuie curve was t3rpical of sepsis, and in Hunter and 
Hanfligs first case, in which chills and a use of temperatuie to fiom 
104 to 106 F vas followed by a tiansient rise in the white cell count, 
and in Selling’s first case, which piesented a pictuie of severe toxemia 
Lande and Kahnowsky at autopsy found no sign of sepsis, and the}^ 
attributed the high septic temperature to the absorption of products of 
cellulai decomposition 

4 An enlaiged spleen is nevei\found m benzene poisoning, but may 
also be absent in hemolysis of short duiation 

5 Uiobihnuria, intense, was noted in Ronchetti's second case and in 
one of Oettingei's 

6 Abundant deposit of pigment was found by Laignel-Levastine, 
Lev} and Desoille in the spleen, and by Neumann in the spleen, hvei 
and bone manow In Cabot’s case 13321, Mallorj found a spleen typical 
of toxic, hemolytic anemia 

These CMdences of destiuction of led blood, cells ma} , of course, 
be explained b} the bieaking up and elimination of the red cells fiom 
hemorrhages m oigans and tissues 

DirrCRIiiNTIATIOX FROM OTHER DISEASES OE THE BLOOD 

Ronchetti summed up the featuies ot benzene poisoning biiefly and 
with proper allowance for laiiations The typical clinical pictuie is one 
ot piogiessne anemia wuth malaise epistaxis, then rapid decline, 
petechiae, hemoirhage from the stomach, intestines uterus, mouth and 
retina fevei moie or less intense, sometimes chills, eventuall} dis- 
turbance of the neivous system and death fiom anoxemia and heait 
tailuie w’lth pulmonaiy edema There is er) thi openia, which ma} 
leach an extiaordinarily low level wuth absence in the circulating blood 
of }outhful forms of red cells ^ the index may be lowf oi high, theie 
is leukopenia wdiich may reach an extraordinaril} low'^ le\el and is 
especiallv at the expense of the polymoiphonucleais with an Aineth 
swing to the light and an absence of m}'elocytes. myeloblasts and 
umphoblasts there are decrease of the platelets, sometimes impressne, 
and slow'^ coagulation of the blood, wuth no reti action of the clot The 
diagnosis depends greatly on the histoiy of occupation Fiom acute 
leukemia it is distinguished not so much by a low' count, since so 
much IS w'ntten now of leukemia leukopenica, as by lack of immatuie 
white cells In comparison with pernicious anemia, benzene poisoning 
is not so protracted in its course and usual!} presents more striking 
hemorrhage and greater leukopenia 

A strict!} defined detailed s} mptom-complex with a definitely out- 
lined postmortem picture, has been accepted as chaiacterizing chronic 

17 See Frank E Ecrl khn Wchnschr 52 961 1915 
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benzene poisoning, and all deviations from these patterns have been 
1 ejected as eithei not caused by benzene oi as representing mixed con- 
ditions, 1 e , benzene poisoning superimposed on myelogenous leukemia 
or on pernicious anemia, or even on agi anulocytic angina Thus cases 
haAe been rejected oi considered highl}'^ dubious because, for instance, 
instead of aplastic mairow, hypeiplasia was found, new cells being 
formed but not deliveied to the blood stream And this m spite of 
pro\ed exposure to benzene Yet, knowledge of the changes m benzene 
poisoning m man is based on less than thirty leported autopsies, not 
by any means all of which were leported m detail, even if the} weie 
thoioughly pel formed It is tiue that a much largei bod} of data, 
and much moie accuiate, is available m the field of expeiimental 
benzene poisoning, and it is leall} moie on the lesults of these experi- 
ments than on human mateiial that the accepted pictuie of the patho- 
logic action of benzene is based But expeiimental benzene poisoning is 
not identical with poisoning m human beings It is a clearcut leuko- 
penia, lesultmg from an attack on the leukoc} te-foimmg oigans, the 
anemia being a minor featuie, often not m evidence at all In man, 
the anemia may be the dominating feature, it often is In animals 
hemorrhage is usually absent , m man it is usually the most con- 
spicuous symptom 

A much widei latitude is allowed m the so-called idiopathic dis- 
eases of the blood Thus m “piimaiy aplastic anemia” also called 
idiopathic 01 ciyptogenic aplastic anemia or aleukia hemorrhagica 
01 ai egenerative anemia oi hypoplastic anemia, it is admitted that 
the pathology is not always the same in all cases To quote fiom 
Ordway and Goiham, “The manow may be hypei plastic from failuie 
of the manow to deliver pioducts into the ciiculation Aieas of hypei - 
plasia may be found if many of the long bones aie examined careful!} 
The long bones may show more or less aplasia, while sternum and 
vertebrae may be actne because the aplasia may be terminal ” In the 
case of chronic benzene poisoning described by Laignel-Le\astine 
Levy and Desoille, the femoial marrow was yellow and fatty, and smears 
weie poor m cellular elements, but the sternal mairow was losy and 
smears weie iichei m cells In Loewy’s case the femoial mairow was 
half }ellow, half grayish red In Santesson’s third case the femoial 
mairow was normal m consistency and color while microscopically the 
only change mentioned was hemorihage, and m Ciemieu’s case the 
sternal mairow was noimal m appearance to the naked eye In Aer} 
feu lecoids of autopsies on victims of benzene poisoning is anv men- 
tion made of an examination of the mairow of any bones other than 
the femui 

The truth is that piimarv aplastic anemia difteis from the so-called 
secondary foim onlv in having no knowm cause OrdwaA and Gorham 
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made some attempt to chstmgmsh benzene poisoning fiom the idiopathic 
form of aplastic anemia, sa}ing that in the foimei the symptoms do not 
start in less than three weeks oi m moie than four oi five months fiom 
the time the exposme occuned But this is untenable It ma}'^ be that 
no case has thus far been leported as developing aftei an exposuie 
shortei than foui weeks, but tomorrow this ma}^ be no longer true 
and there are man} histones of exposure lasting seveial \eais befoie 
the onset of clinical symptoms Between “primaiy” and “secondar}” 
aplastic anemia the only distinction at present is that in the case of the 
latter there has been exposure to a known toxic agent, such as benzene, 
radium oi roentgen i ays 

The diagnosis as betw''een benzene poisoning and pernicious anemia 
IS usually regarded as clear and presenting little difficulty, since m the 
formei there is aplastic anemia with no signs of legenerative activity 
on the part of the bone marrow'' during life and after death aplastic 
mariow is found, while in peinicious anemia theie is hyperplasia with 
signs of abnormal activity of the manow It is. however, admitted 
that aplasia may be the terminal phase of pernicious anemia It must 
also be admitted that the blood picture in benzene poisoning is not 
always one typical of marrow aplasia, for nucleated red cells may be 
present and also a fairly great variation m the red blood cells as to 
size, shape and staining properties Nor can the de\elopment ot symp- 
toms indicating lesions of the central nervous sy'^stem be legarded as a 
deciding point m the diagnosis of pernicious anemia in view of the 
histones of such cases of indubitable benzene poisoning as that of 
Faure-Beaulieu and Levy-Bi uhl,’^” Oettinger’s second case and Lande 
and Kahnow'sky'’s second case In this connection it is interesting to 
quote a personal communication to me by'- Maitland wuth regaid to one 
of the ten cases of chionic benzene poisoning the histones of wdnch he 
sent me 

This case clmicalh' is one of a leukopenic aregenerative anemia occurring in an 
artificial leather worker w'here benzene w'as used Tw'o of his relatives working 
in the same plant also died w'lth similar sjmptoms The enclosed records show 
that he had two admissions to Newark City Hospital Autopsv discloses a pro- 
found leukopenic anemia in wdnch the bone marrow is red on gross examination 
and on microscopic examination shows a panmvelosis with considerable er\thro- 
blastic regeneration similar to that seen m pernicious anemia There are also 
areas of regeneration in the li\er similar to wdiat Pinej has described in per- 
nicious anemia 

I ha\e never seen or heard of a similar marrow in chronic benzene poisoning, 
but I am quite sure that this man died of this disease 

18 See Minot, p 606, also ^Iallor> quoted b\ Cabot in his report of case 13391 

19 Faure-Beaulieu and Le\i-Bruhl quoted Dejenne and Andre Thomas, who 
m discussing the lesions of the spinal cord in pernicious anemia said that the 
lesions and sjmptoms do not belong to one special form ot anemia, but ire alike 
for all kinds 
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Martland also informed me that he has anothei unusual autops}^ 
record This deals with a case also diagnosed chnicall} as one of 
chronic benzene poisoning, but at autops} 

I found an unusual form of gastro-intestinal leukemia, with no leukemic blood 
picture For this reason I was forced to testify in court that while I persouallv 
felt that the cause of this mans death was chronic benzene poisoning, I could not 
state It with any degree of certamti, as to my knowledge such a condition has 
never been described before m benzene poisoning But from my knowledge of 
the radium cases I think such an interpretation is quite possible 

Cabot and Mallory’s case 13321, in which exposure to benzene was 
admitted, called foith a decided difterence of opinion (Cabot inclining 
to benzene as the cause) because of evidences of activity of the marrow 
during life, such as youthful forms of leukocjtes and of red cells, and 
at autopsy a hypei plastic marrow showing rapid production of both 
red and white cells It was plain that there w^as no lack of formation 
of new'' cells, but a failure to dehvei them to the circulation , and this 
w'as held by INIallorj^ to preclude a diagnosis of benzene poisoning 

It is only 111 benzene poisoning that one finds this insistence on a 
strictly delimited postmortem picture and symptom complex More 
extensive studies of other diseases of the blood have invariably led to 
the discovery of atypical cases and consequently to a widening of the 
definition For instance, agranulocytic angina, which has been known 
only since 1922, has already a far larger number of carefully studied 
cases in its literature than has chronic benzene poisoning (Harkins has 
collected reports of about 150 cases from the literature and has added 
8 of his own), and during the eight years m which this new’’ disease 
has been studied, it has become evident that it is not a single clinical 
entity which is adequately covered by the definition originally formu- 
lated by Schultz, but that many cases present variations from Schultz’ 
description 

Schultz’ agranulocytosis consisted m high fever with necrotic infec- 
tions of the till oat, rapid exhaustion, slight jaundice frequently and 

20 Minot speaks of instances m which at autopsy the marrow showed hyper- 
plasia when the observations on the blood had been much like those of aplasia and 
perhaps identical with it 

21 The diagnosis of benzene poisoning is further obscured by the frequent 
presence of Vincent’s infection as a complication probably a much more common 
occurrence even than the records show, for it is plain on reading many of the 
histones that no effort was made to determine the nature of the buccal lesions A 
Plaut-Vincent infection with agranulocytic anemia, thrombocytopenia and hemor- 
rhage of greater or less degree, as described by Arnold, differs from the picture 
of chronic benzene poisoning onh b> the lack of a histon of exposure to benzene 
The cases of Floret, Loeuy, Alartland Oettmger, Aleda and others show how' the 
presence of an infection mav render the clinical picture of benzene poisoning 
obscure and far from typical 
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gianular leukopenia without anemia or throinbopenia The victims weie 
geneiall} elclerl}^ women As other clinicians added then repoits, the 
picture slowl}' altered Hueper found that not only the granulocytic, 
but the lymphatic, s}'Stem also was aftected, although the red cell count 
remained normal and also the number of platelets According to 
]\IcCord, however, hemorrhage and purpuia aie piesent in the greatci 
numbei of cases of agranulocjdosis, although the bleeding time and 
coagulation of the clot aie likely to be noimal Buck’s case was one ot 
t}pical aplastic anemia, vith red cells numbei mg 850,000, hemoglobin 
19 pel cent and platelets 100,000 Haikms legaided four of his cases 
as agi anuloc} tic angina, but the other foui, as granulocytopenia In 
one of these there were anemia and evidence of hemoiihagic diathesis 
Stocke divided the cases into thiee different gioups. one gioup answeimg 
Schultz’ desciiption, a second showing the piesence of anemia and the 
thud, a tendency to hemoirhage 

Kastlin collected from the liteiature lejDOits of foity-thiee cases with 
autopsy and added two A fairly wide vaiiation in obseivations appeals 
fiom this collection, and Kastlin believed that still more vaiiations would 
come to light as experience widened Thus, although the white cell 
count absolute and lelatne, was almost unvaiyingly low, showing a 
]iiofound granulopenia with lymphoc}'tes numbering to from 60 to 
100 per cent, the led cell and platelet counts Avere not so uniform 
Of thirty-three red cell counts, eight were low, of twenty-seven platelet 
counts, seven weie low In the autojDSies the mairoAV was led in twenty- 
‘'CAen instances fatt) in six In some cases there Avere petechial hemoi- 
rhages in the A'lsceia, in tAAO cases large hemoirhages m the bone 
marroAV and lungs and in one case, a letinal hemorihage A clinical 
hemoiihagic diathesis Avas piesent in someAA^hat less than one fifth, 
jaundice in about one half, of these cases 

Again, in regard to the effect of ii radiation on the blood, Avhich has 
been the subject of much study, it is noAv CAident that the pathologic 
changes m experimental exposure to the x-iays oi to radium are not 
the same as those obseiA^ed in man, and that the latter differ in different 
persons (Evans and Roberts) Animals exposed to these rays suffered a 
marked destructiA’^e effect on the lymphatic system and the circulating 
l}mphocytes (Warthin) and little if an}^, effect on the bone marroAv, 
human subjects shoAv a lelative lymphoc} tosis, no demonstrable injury to 
the lymphatics, but a protound aplasia of the bone marroAV, Avith gianular 
leukopenia and aregeneratiA’^e anemia (Carman and Miller, de Laet) 
Yet here, also the picture is not alAA'^aAS tjpical, aplastic anemia is 
lound in the greater number, but not ahvaAS ]\Iartland m his study of 
radium poisoning in painters of dials found tAvo cases of it, but m five 
others the anemia vv'as of the regenerative tA'pe AAith liAperplasia of the 
bone marrOAA 
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L}mphatic leukemia was found by Amn Jagic and his colleagues and 
by Caiman and Miller, Weil (quoted b\ de Laet) had two cases of 
myeloid leukemia, Vaquez (quoted by de Laet), one of the same form 
while Brule and Boulin said that pernicious anemia has been desciihed 
111 some cases Pei haps the most interesting repoit of all is that of 
Weil and Lacassagne (1925), for they told of two lesearch chemists, 
who worked togethei, but not with exactL the same degree of exposure, 
first with 1 admin, then with tlioiium X, and m both fatal disease ot the 
blood developed, hut m one it was typical myeloid leukemia in the other, 
aplastic anemia 

In most of these cases no tin omljopema or hemorihage was obserAed, 
but in one of Martland’s cases both were piesent , the Danish radiologist, 
Noidentoft, had thromhopenia (Faber) and so did Larkins’ patient 
It seems therefore clear that in injuiy fiom iiiadiation the attack ma} 
he diiected now to one pait of the blood -foimmg centeis now to 
anothei or may invohe all simultaneous!) 

Farley, m his study of agianuloc) tosis following arsphenamme 
theiapy, suggested the teim “depiessed hone marrow tunction” tor 
those cases that exhibit injuiy to one oi anothei of the hemopoietic 
functions of the mairow oi a combined attack on all Accoiding to 
him. It is impossible to include under an) less general head the many 
forms that have been described i e, aplastic anemia, purpuia hemor- 
rhagica and agianulocA’tic angina Avith neciotic lesions m \arious paits 
of the hod) 

In this paper instances haAe already been given of benzene poisoning 
with atypical featuies, showing that the attack may be now on one, 
noAv on anothei, part of the hlood-building system To these may be 
added tAvo more, the fiist of Avhich is, so far unique, a case of leukemia 
attributed to benzene poisoning Deloie and Borgomano, whose article 
I have been unable to read m the oiigmal, described accoiding to 
Ballotta, a case of unusually sIoav benzene poisoning Avhich resulted m 
typical leukemia instead of aplastic anemia This occuried in a man 
Avho for many yeais Avas exposed continually to benzene m his Avoik, 
but to small amounts He died of acute leukemia The authors beheA’-ed 
that this paradoxical phenomenon — ^leukemia produced by an agent that 
IS used in the treatment of leukemia — is to be explained by an niA^erse 
action of benzene AA’^hen gn^en m small doses as compaied Avith Avhat is 
seen Avhen largei doses are given Theie is also probabh' a Avide vaiia- 
tion m the i espouse of individuals to the action of benzene 

The second case conformed m its earlier stages, to the Dpical pic- 
tuie of idiopathic puipura hemorrhagica, AAuth the disease process 
directed to the platelets This history came to me fiom the Johns 
Hopkins Hospital AAhere the patient AAas tieated in 1918 
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A \\oman, aged 54, had worked foi thirteen w'eeks in the sealing room of a can 
factory w’hich later on W’as the source of several cases of st\erc benzene poison- 
ing, from the benzene-rubber cement used as a sealing compound This woman 
came to the hospital with a historv of bleeding from the gums and nose for the 
preceding four days, dimness of vision and increasing w^cakiiess There w'ere 
purpuric spots over the limbs and double retinal hemorrhage, the bleeding time 
was tw'entj minutes, but the red cell count was 5,000,000, hemoglobin, 100 pei 
cent, w'hite cell count, 6,990, with 61 per cent poljmorphonuclears, and the onh 
abnormal feature m the blood picture was the almost total absence of platelets 
Later, anemia and leukopenia developed, and the patient died at the end of a 
month, after eight transfusions The marrow' in this case w'as described as show'- 
ing “mveloblastic aplasia and erythroblastic hyperplasia ” The upper ends of both 
femurs w'ere eN.amined , the marrow' W’as of extremely soft consistency ‘ chocolate 
red m color” Microscopically, it was largelj' fat, the capillaries were filled with 
blood , there was evidence of hemorrhage, with little blood formation in the shape 
of small clumps of myeloc\tes and nucleated reds 

If it IS true that wide variations are found in the pathology of 
diseases of the blood which have been the subject of extensive study, 
It seems that one is justified in believing that fuither study of chronic 
benzene poisoning will leveal a less one-sided pictuie than is at present 
accepted The simple, unvar)mg picture of this form of poisoning as 
It IS found m the textbooks is ceitainl}' based on insufficient human 
material The greater part of the careful, detailed work on the 
action of benzene has been cairied out on animals in the laboiator} 
and foi the most part with the employment of a technic which does 
not in any way lepioduce what takes place m mdustiial poisoning of 
human beings The victims of industrial poisoning whose bodies have 
come to autopsy aie few in number, and then cases have not leceived 
as careful study, except in lare instances, as har'e the cases of such 
nonmdustrial diseases as agi anulocytic angina and the so-called idiopathic 
anemias and leukemias, and lesions caused by irradiation 

APLASTIC ANEMIA FROM ARSENOBENZENES 

It IS not usual to include m a discussion of the pathology of benzene 
poisoning those rare cases of purpura hemorrhagica with aplastic anemia 
and leukopenia -which have followed the administration of arseno- 
benzene, arsphenamme, etc These accidents aie by most authorities 
attributed to the action of arsenic Labbe and Langlois, Moore and 
Keidel and Ordway and Giaham all gave arsenic as the cause Gorke 
also stressed the arsenic as the more impoitant causatne agent but 
admitted that benzene maj plaj a jiart Farley, on the othei hand 
believed it more piobable that the action is due to a “benzene-like action,” 
and Ronchetti held that benzene is the active agent 

To attribute to arsenic m anj of its forms a destructive action on 
the blood-forming tissues with a lesulting aplastic anemia is to contro- 
Aert the beliefs of all the toxicologists Aisenic has a maiked destruc- 
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tive action on the blood onl} when it is in the foim o£ aisine (As H 3 ), 
and then its action is hemolytic Arsine belongs to the gioup of 
inorganic hemolysins, of which it is one of the most powerful (see 
Robert, pp 246 and 735) The result is a secondary anemia, accom- 
panied by a great increase of bile pigments m the serum and in me 
enlargement of the liver and spleen and icterus of the skin and organs, 
followed by changes m the liver and kidneys, which aie caused by the 
efforts of these organs to eliminate the debris of the red blood corpuscles 
This is a condition altogether different from that described by those 
who haie studied the aplastic anemia following injections of arsphen- 
amine, etc What they describe is a condition indistinguishable chmcall} 
from the aplastic anemia of chronic benzene poisoning Farlei called 
it “depressed bone marrow function from the arsphenammes ” Theie 
are anemia, which may be profound (with the red counts as low as 
600,000, as 111 the case of Emile-Weil and Isch-Wall), leukopenia (with 
a white cell count as low as 600, as m Gorke’s case) which is agranulo- 
cytic (the polymorphonuclears falling as low as 4 per cent, as m Moore 
and Keidel’s case), a maiked loss of platelets and, clinically, puipura 
hemorrhagica Emile-Weil and Isch-Wall’s patient had hemoirhages 
fiom the uteiLis and the lungs and purpuric spots on the skin Gorke’s 
first patient had bleeding from the gums and uterus and suffusion ot 
blood under the skin His second had bleeding from the mouth and 
nose In Frank’s case (see Gorke) there were multiple hemorrhages 
under the skin and blood in the stools Gorke called the condition 
hematomyelopathia with extieme neutiopenia and thrombopenia and a 
hemorrhagic diathesis, analogous to the anemia of benzene poisoning 
and anemia radiotoxica 

Scorbutoid ulcers m the mouth, with a diphtheroid membiane, Mere 
described by Gorke, ulceiation of the tonsils, with a pseudomembrane, 
b) Emile-Weil and Isch-Wall, necrotic ulcers of the mouth, lips and 
nares, by Moore and Keidel — all of which, according to Farley, shoM’- 
the lesult of destruction of the patient’s active immunity 

Farley discussed seven cases m which the clinical picture varied 
according to the degree of “marrow depression” and according to the 
particular element or elements of the marrow most affected Since the 
first case was desciibed by Labbe and Langlois, thiity-nme haie been 
reported They shoM^ many forms of depressed function of the bone 
marrow following the administration ot arsphenamme, such as aplastic 
anemia, purpura hemoiihagica and agranulocytic angina These cases 
are rare, they probably occui in persons with a congenitally Meak 
hemopoietic apparatus, and secondary infection plais a laige pait in the 
more serious cases The aplasia may be realh onh a tempoiaiv 
depression of the mairoM as is shoMn In the successful use of tians- 
fusions of blood 
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Failey held that the cause is a disintegiation in vivo of the arsphen- 
amincs, so that a benzene-hke action takes place This is a mattei of 
opinion, not of pi oof, but it seems unlikely that arsenic should be 
lesponsible The cases belong to the group of symptomatic dyscrasias 
of the blood lesulting fiom the action of benzene, ladium and roentgen 
rays but resemble most stiongl}' the first-named 

No explanation of these cases can as yet be given Carl Voegtlin, 
consulted on this point, wrote as follows 

We have good reason to believe that an}' toxic effect, no matter on what organ, 
produced bv these arsenicals is essentially due to the arsenic in firm combination 
with the benzene nucleus On chemical and pharmacological grounds I cannot 
coiiceue the possibility of benzene, as such, being formed in the animal body after 
the introduction of an}' of the arsphenamines We have shown that the 

onl\ directly acting modifications of these arsenicals are the trivalent arsenious 
oxides (Co Hs OH AsO NH“) We still lack information as to the pos- 

sible changes occurring in the ortho-ammo phenol grouping of these drugs 
So far it has been impossible to produce experimentaUv m animals a condition 
resembling aplastic anemia observed in syphilitics Why, on lare occasions, a 
patient develops aplastic anemia as a result of arsenic treatment I am unable to 
say It would seem, however, that this occurs onlv in cases that show peculiar 
and not understood constitutional idios}ncrasies 

j\Iooie and Foley discussed the lesemblance between these accidents 
occur! ing m the couise of arsenobenzene tieatment and benzene 
poisoning 

There is a certain superficial analogy betw'een the blood pictures and the micro- 
scopic picture of the bone marrow' that we have reported w'lth those of benzole 
poisoning Saharsan of course contains a double benzol ring but no 

evidence can be found to show that m the body it breaks down into benzol 
Investigation of its known products of decomposition along the lines of their 
selectne toxicit} for the bone marrow' w'ould be w’ell w'orth while 

35 V an D} ke St , Boston 
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Notes and News 


University News, Appointments, Promotions, Resignations, Deaths, 
etc — Konrad E Birkhang of the department of bactenologj m the Unuersit> of 
Rochester sciiool of medicine and dentistrj' has Been elected a member of the 
Norwegian Academj of Sciences 

Frederick Eberson has been made director of the clinical laboratories at Mount 
Zion Hospital, San Francisco, and Glenville Y Rusk has been placed in charge 
of the department of pathology 

Rigney D’Auno\ has been appointed professor of patholog\ and bacteriology 
in the newly organized medical school of the Louisiana State Unnersitj 

Kenneth B Hanson has resigned as instructor m patholog} and bacteriology in 
the school ot medicine of West Virginia University at Morgantown 

Emery R Haj hurst has resigned as professor of public health and h 3 giene 
in the Ohio State Unueisitj' 

The Paul Ehrlich-Stiftuiig has awarded the Paul Ehrlich gold medal to C 
Levaditi of the Pasteur Institute m Pans for bis woik on chemotherapy 

Sir Charles Martin has retired from the directorship of the Lister Institute 
for Preventive Medicine He is now m Australia to inaugurate and direct, for 
a period of two years, a go^'erninental organization for research into animal 
nutrition 

D F Cappell, now lecturer on pathologic histology in the Universit\ of 
Glasgow, has been appointed professor of pathology in the Universih of St 
Andrews 

E G D Murray of the department of bacteriology in Cambridge Universit\ 
has been made professor of bacteriology in kIcGill Universitv, klontreal 

M W Beijerinck, the Dutch bacteriologist who discovered that the so-called 
mosaic disease of the tobacco plant is caused bj" an ultramicroscopic, filtrable Mrus, 
has died at the age of 79 

Chung Yik Wang, professor of pathology in the University of Hong- Kong 
since 1920, has died at the age of 42 He was educated at Queen s College, Hong- 
Kong, and m medicine and public health at Edinburgh and Manchester Universities 
Sir Andrew Balfour, director of the London School of Tropical Medicine, 
formerlj director of the Wellcome Tropical Research Laboratories at Khartoum, 
distinguished investigator and administrator in the field of tropical medicine and 
hjgiene, has died at the age of 58 

Archibald Leitch, director of the department of research in the Cancer Hospital, 
London, and successful investigator of experimental carcinogenesis, has died at 
the age of 52 

Scientific Societies — The Second International Congress of Comparative 
Pathology will meet in Pans, Oct 14 to 18, 1931 The secretary of the American 
committee is George W McCoy, National Institute of Health, Washington, D C 
At the recent meeting in Boston, the Society of American Bacteriologists 
elected officers as follows J Howard Brown, president, L A Rogers and 
Norman MacL Harris, members of the council 

On Juh 1, 1930, there were 399 members in Die Deutsche Pathologische Gesell- 
schaft At the last meeting of the societ}', the governing bod\ adopted a recom- 
mendation setting the occasion for homage volumes (Festschriften) at the seventieth 
birthdaj of the dedicatee and limiting the authorship to pupils of the dedicatee 
An International Lepros\ Association has been organized with Victor G Heiser 
as president, and a journal on leprosj is to appear with H Windsor Wade as 
editor 

Tlie Pasteur Societj of Central California has elected the following officers 
president W H Maiuvaring, Mce-president, W T Cummins, and secretary- 
treasurer, Beatrice Howitt 

At the twenty -sixth annual meeting of the German Pathological Societi in 
Munich April 9 to 11, 1931 the importance of tissue culture in pathologi was 
discussed b\ G Herzosr and A Fischer 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Calcium Changes in the Brain in Ether A.n esthesia Edmund Andrews, 
William F Petersen and Reuben I Klein, Ann Surg 92 993, 1930 

Ether anesthesia in dogs is accompanied by a marked rise in the calcium in 
the brain as well as m the liver These changes are probably to be interpreted 
as meaning a lesser activity and irritability of the brain cells due to changes in 
the mineral salt content in the cells themselves Authors’ Summary 

The Influence of Uric Acid on thf Permeability of Membrvnes V 
Chin I, J ENper Med 53 1, 1931 

Congo red injected in vivo together with uric acid gives rise to more intense 
and diffuse red coloring m rats, especially m the subcutaneous and pen-articular 
tissues, than is the case in control rats given injections simply with dye Uric 
acid added in vitro to solutions of congo red or trypan blue increases the speed 
of diffusion of these dves, both through gelatin and the animal membranes 
(dialjzers) These results support a view long maintained by Rondoni, namely, 
that some factor of an endothelial-capillary nature must be taken into consideration 
m manifestations of hyperuricemia and of gout Author’s Summary 


A Cerebellar Disorder in Chicks, Apparently of Nutritional Origin 
A M Pappenheimer and M Goetisch, J ENper Med 53 11, 1931 

Growing chicks maintained on a diet consisting of milk powder, casein, starch, 
jeast, cod liver oil, salts and filter paper develop ataxia, tremors, retraction or 
twisting of the head, clonic spasms of the legs and stupor These symptoms may 
appear suddenly, usually between the eighteenth and twenty-fifth day, and ma> 
end in death If recovery takes place, the chicks may go on to normal develop- 
ment Definite lesions are found m the cerebellum of the affected chicks These 
consist of edema, necrosis and hemorrhages Hyaline thrombi are found m the 
capillaries in and about the degenerated areas Authors’ Summary 


Seasonal Variations in the Goiter or Rabbits Produced by Feeding 
Cabbyge B Webster, D klARiNE and A Cipra, J Exper kled 53 81, 
1931 


The eridence presented indicates that cabbage maturing m the spring and 
summer months has little goiter-producing power Cabbage maturing m the late 
autumn has much greater goiter-producing power, although this shows con- 
siderable variation in different years It has not been possible to correlate available 

meteorologic data ivith these Y'ariations a , 

Authors Summary 


Absorption from the Pericardiai Cyymty C K Drinker and M E 
Field, J Exper Med 53 143, 1931 

Physiologic solution of sodium chloride is absorbed from the pericardial ca\itv 
of medium-sized rabbits at a rate of approximatelv 1 3 cc per hour This absorp- 
tion IS Yia the subepicardial blood capillaries Rabbit serum and horse serum are 
absorbed extremelv slowly — an indication of the low grade Emphatic drainage 
of the pericardial sac Graphite particles of bacterial dimensions are also removed 
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slowh Such particles enter the 13 ’^mphatics onir after phagocytosis The 
lymphatics in the basal part of the pericardium are the principal source of drainage 
Subepicardial lymphatics are entered with difficult from the pericardial cavity 

A.UTHORS' Summary 

Fixation b\ the Ixfeammxtory Reaction V Menkin, J Exper Aled 
53 I7I and 179, 1931 

Microscopic studies shou the presence of a network of fibrin within the tissues 
and numerous thrombosed lymphatics at the site of inflammation Precipitated iron 
compounds, possibly coagulated horse serum, or particulate matter caught in this 
fibrinous reticulum will disseminate less readily than trypan blue from the site 
of inflammation Tr 3 'pan blue injected at the periphery of an inflamed area 
fails to enter the site of inflammation This failure to penetrate is caused by 
the occlusion of Ijmphatic vessels and b 3 ' the presence of a fine network of fibrin 
in the tissue spaces of the inflamed area Fixation of foreign substances by the 
inflammatorj reaction is, therefore primarily due to mechanical obstruction caused 
b 3 ' a network of fibrin and by thrombosed lymphatics at the site of inflammation 
There is another phase of the problem which still requires more accurate informa- 
tion This concerns the relation between exudation from blood vessels and changes 
in flow of lymph from the inflamed area Further experiments are being con- 
ducted to inrestigate this question The reaction of fixation, which occurs extremely 
early in the inflammatory process, circumscribes the irritating substance and 
allows a definite period of time for the leukocytes to assemble for the purpose 
of phagoc 3 tosis It is through a delicate regulating mechanism of this kind 
that, to use the expression of Opie, “the vital organs are protected at the expense 
of local injury” 

Trjpan blue injected into the circulating blood stream of frogs accumulates 
rapidlj" in an inflamed area AVhen trj^pan blue is injected directly into the 
area of inflammation, it is fixed in situ and fails to diffuse outward If the 
dje IS injected at the periphery of an inflamed area, it fails to enter the site of 
inflammation This failure of penetration is caused bj the occlusion of lymphatic 
vessels and the presence of a netw'ork of fibrin in the inflamed area These experi- 
ments furnish additional evidence that fixation 01 foreign substances by the inflam- 
matory reaction is due to mechanical obstruction caused by' a network of fibrin 
and by thrombosed lymphatics at the site of inflammation 

■\ethor’s Semmarv 


The Gradient of Vascular Permeabiliiv P Rous and F Smith, J 
Exper Med 53 195 and 219, 1931 


\ mounting gradient of permeability' exists along the capillaries of the muscles 
of the frog In the muscles of the chicken none has been demonstrated, but the 
close-knit vascularization is arranged in duplicate in such manner that the blood 
runs in opposite directions through the capillaries of ncarlv adjacent fibers In 
a flight muscle of the pigeon there exists, in addition to this artifice, what appears 
to be a special collecting system of venous capillaries In the mammalian 
diaphragm indications of such a system are also to be found, and a gradient of 
capillary permeability like that in the other skeletal muscles is probably' present 
These vascular conditions are briefly considered m terms of function 

A steeply mounting gradient of jiermeability is demonstrable along the mesh- 
work of capillaries that connects the arterioles and venules of the skin of the 
frog The venules incorporated in the meshvvork are even more permeable than 
the capillary meshes giving into them The presence of the gradient under such 
differing conditions as exist along the capillaries of frogs and mammals enables 
one to rule out certain factors that might be inv oked to explain it , and it is not 
explainable in terms of those influences generallv recognized as conditioning 
exchange between the blood and tissues Xot improbably it results from a 


structural differentiation along the capillarv 


AlUTHORS’ Sumviarv 
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Graves’ Coastitctioa (Warthiv) C A Hellwig, Surg Gjnec Obst 52 43, 
1931 

Studj of tliMOid glands, obtained at autopsy and bj surgical remo\al, did 
not support the contention of Warthm that status thymicoh'mphaticus is asso- 
ciated with lymph follicles in the thyroid gland In only 66 per cent of cases 
of exophthalmic goiter and toxic goiter was there Ijmphoid tissue m the thyroid 
gland, and of the cases without clinical symptoms of thyrotoxicosis 38 5 per cent 
showed hmphocvtic infiltration Two cases of sudden death with all the anatomic 
signs of a thymicolymphatic constitution failed to show any lymphoid tissue in 
the thjroid glands Ljmphocjtic infiltration of the thyroid is not a manifestation 
of an underlying constitutional anomaly but a local response to hjperplasia and 
Iw persecretion of the gland as indicated by the facts that hmphocytes collect only 
m or around the islands of cellular h\perplasia and that the colloid-nch areas 
are practicalh free from round cells Richard A Lievendahl 


CyRBOH\DRATE Metaboi ISM IX Tleercliosis I E Rabuchix, Beitr z Kim 
d Tuberk 74 541, 1930 


Both in experimental and m extensiye pulmonary tuberculosis the carbo- 
hjdrate metabolism is decreased The impairment is due to a dysfunction of the 
hyer and of the suprarenal system m experimental tuberculosis in gumea-pigs 
there is hj'pofunction of the pancreas The condition of the carbohydrate metabo- 


lism justifies the therapeutic administration of insulin 


Max Pinner 


Studies on the Phisiologi of Sex M Borst, A Doderleiv and D 
Gostimirovic, Munchen med Wchnschr 77 473, 1930 


In order to determine whether the anterior hypophyseal hormone can produce 
changes m the immature male mouse, such as haye been described for the female, 
the authors tried to answer the questions whether manifest changes could be 
produced within an aierage of 100 hours and wliat portion of the testicular 
apparatus was first stimulated or changed In this communication the results of 
yarious dosages of the hormone on immature mice are giyen Contrary to the 
obsenations of both Herman and Sailer, the authors were able to obserye 
spermatozoa as earh as the twenty -seyenth day of life Weak doses (from 
3 to 6 rat units daily) had no effects, but dosages ranging from 30 to 200 rat 
units daily produced definite effects Within 100 hours the following changes 
could be made out in the testicle and seminal yesicle (1) increased mitotic diyision 
of spermatogonia, as well as of spermatocytes, ivith areas of detachment and 
fusion of cells, and (2) increased size of the glandular lining of the seminal 
vesicle, with much mitosis in its ep’thehum, as well as a striking increase in 


secretion 


A. J Kobak 


The Permeabilitv of the Blood Vessels of the Eve and Brain for 
Acid and Basic Dves P N Wesselkin, Ztschr f d ges exper Med 
72 90, 1930 

Experiments revealed that the blood vessels of the eve w^ere readily permeable 
for basic dyes, while acid substances passed through with difficultv 

Pearl Zeek 


Basal Metabolism in Underfeeding M Rubner, Ztschr f d <^es exper 
Med 72 123, 1930 

In the author’s experiments iinderteedmg did not lower the basal metabolism 
There were noteworthy changes, however, m the nitrogenous waste and m the 

acid and ash content of the urine _ ^ 

Pevrl Zefk 
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Effect or Iemfokary OccLUSIO^ on Blood-Fokming 1 issue Otto 
Kaiser, Ztschr f d ges exper Atecl 72 211, 1930 

The arterial supply to large portions of bone marrow was occluded for varjing 
lengths of time, and the effects on the various blood cells were studied The 
contrast in the behavior of cells of the l 3 'inphatic and injelocytic series would 
indicate a dual origin of these two types of cells Peari Zeek 


The Actiie Substance or Dermographia Max Holzapfel, Ztschr f d 
ges exper Med 72 269, 1930 

Following mechanical irritation of the skin a substance is formed which 
passes into the circulation, the action of which closely resembles that of histamine 
when the latter is injected subcutaneously into human beings Pearl Zeek 


Pathologic Anatomy 

The P\thogexesis of Brow'n Induration or the Lung Eli AIoschcowitz, 
Am Heart J 6 171, 1930 

Brown induration of the lung only occurs m the forms of circulatory or 
cardiac disturbance m which a hypertension of the pulmonary circulation can be 
predicated, no mattei wdiere the increased peiipheral resistance may be The 
lesions are exclusively associated with arteriosclerosis of the pulmonary vessels 
\rteriosclerosis of the pulmonary vessels is, therefore, pathognomonic of hyper- 
tension of the pulmonary circuit and vice versa The lesion of brown induration 
of the lung consists essentially m dilatation and thickening of the pulmonary 
capillaries It is an “arteriosclerosis’ m miniature Unquestionably, part of the 
sclerotic process is the result of diminution m blood supply and even infarction 
of the affected areas The lesions w'lthm the lung parallel exactly those seen in 
the systemic organs, and especially m the kidney, in hypertension of the greater 
circulation A case is reported m wdiich the lesions of the browm induration of 
the lung were found consequent to a prolonged asthma Under observation, the 
patient revealed the transition from a purely functional bronchial asthma to 
emph 3 seina, to a pure clinical example of hypertension of the pulmonary circulation 
and finally to death from failure of the ’'ight side of the heart 

Author’s Summary 


PvTENT OmPHALOMLSENTERIC DuCT ASSOCIATED WITH InCOMPLETELI PATENT 
Urachus Milton Af Auslander and Laura AIcCeure, Am J Dis 
Child 40 1276, 1930 

A case of patent omphalomesenteric duct is reported The case was associated 
w'lth the following unusual features (o) occurrence m a premature female infant, 
(b) occurrence with an associated mcompleteb’- patent urachus, and (c) difficulty 
m feeding Differential diagnosis between umbilical granuloma, patent urachus 
and patent omphalomesenteric duct is extremely important, especially from the 


point of view of treatment 


Author’s Summary 


A C\sE or Encephalitis and iNricLNziL Pneumonia Foliow'ing Vaccina- 
tion Ruth Tuthill, Arch Neurol & Psychiat 24 759, 1930 

The patient, a bo 3 '’, aged 6, twelve days after vaccination against smallpox and 
after a headache of tw'o da 3 s’ duration became stuporous and incontinent and 
convulsions dev'eloped On the fourth day of the illness, examination showed 
lateral n 3 stagmus, spasmodic twitchmgs of the e 3 'elids, cyanosis, tonic contraction 
of the extremities and phvsical signs of pneumonia The blood contained 31,000 
leukocvtes per cubic millimeter the temperature was 102 F , the spinal fluid was 
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under increased pressure and contained 12 cells per cubic millimeter Death 
occurred on the fifth day after the onset of the disease 

Macroscopic and microscopic examinations revealed an influenzal bronchopneu- 
monia 111 which Pfeiffer’s bacilli were demonstrated, and marked perivascular 
infiltrations with Ij mphocytes, plasma cells and macrophages m the centrum semi- 
ovale and the lower layer of the cortex, with the extension of the infiltration cells 
into the parenchyma The precapillaries were the vessels principally infiltrated 
In the corpus striatum, globus palhdus, optic thalamus and pons very few vessels 
showed infiltrations The substantia nigra was practically normal in the cere- 
bellum only the dentate nucleus showed perivascular infiltrations The medulla 
and upper part of the spinal cord were normal The infiltrated areas appeared 
demyehnated, and fat globules were practical^' absent throughout, only a few 
unmvolved vessels beneath the cortex show'ed them The author explains the 
apparent demj ehnization around the blood \essels not by degeneration of the 
myelin fibers but bv their being “pushed aside ’’ She admits that the pathologic 


picture is not t 3 pical of postvaccinal encephalitis 


G B Hassin 


Excepiialomvelitis CoMPLicAiiNG Measles H M Zimmerman and Her- 
man Yaxnet, Arch Neurol & Psychiat 24 1000, 1930 

In a boy, aged 4, a picture of meningo-encephahtis developed on the fifth day 
of measles and was followed by death six dajs later The microscopic changes 
in the brain were essentially like those described in so-called postvaccinal 
encephalitis — areas of demyehnization without axonal changes, throughout the 
white substance of the brain, associated w'lth marked proliferation of microglia and 
the transformation of the latter into granule cells and “polj’blasts ” The gra> 
matter was hardly involved, hemorrhages and perivascular hematogenous infil- 
trations were entirelj absent The Icptomeninges exhibited a mild mononuclear 
cell reaction, composed of transformed microglia cells that the authors think 
probably wandered in from the perivascular spaces of the cerebral parenchyma or 
the cranial nerves The cortical gray matter, basal ganglia, red nucleus and sub- 
stantia nigra were not affected ^ „ ei.cctx 


Inclusion Bodies in Artificially Induced Conjunctivitis S R Gifford 
and N K Lvzar, Arch Ophth 4 468, 1930 

The authors succeeded in producing inclusion bodies in the conjunctivae ot 
guinea-pigs and rabbits bj creating an inflammation by means of Bacillus pseudo- 
tiibei ctilosi'i-i odentiiim as well as by chemical irritants such as 25 per cent nicotine 
or pure croton oil These inclusions are, m the opinion of the authors, identical 
with those observed in trachoma and “inclusion blennorrhea ’’ “The presence or 
absence of inclusion bodies would hence appear +0 be of no importance m the 
etiology or diagnosis of trachoma ” Charles Weiss 


On the Origin of Miliarv Anfurtsms of the Superficiai Cerebral 
Arteries Wilev D Forbus, Bull Johns Hopkins Hosp 47 239, 1930 

Aliharv aneurjsms of the superficial cerebral arteries and most probably those 
of all other arteries of medium size occur independent of an inflammatory process, 
arteriosclerosis or external trauma, and these aneurysms as such are not congenital 
malformations That thej' are acquired lesions arising from a combination of 
focal weakness in the wall of the vessel, resulting from a congenital defect of the 
muscularis and degeneration of the internal elastic membrane, due to continued 
overstretching of this membrane, seems the most logical conclusion While this 
point of view is maintained, the fact remains that there are aneurysms of the small 
blood vessels due to arteriosclerosis, trauma, svphihs, bacterial infection, etc 
These aneurjsms, hovv'ever, are sufficientlj' characteristic to allow easy recognition, 
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and hence the^ need ne\ er be confused with those of the specific group, which them- 
selves are characteristic in their location, multiplicit\, size, microscopic structure 


and other features 


From Author’s Summary 


Spo^TANEOus Cardi\c Rupture E H Bertstord and C J C Evru, Quart 
J Med 23 55, 1930 


“The hteiature on the subject consists mainl}- of a large number of reports 
of isolated cases or \er> small series, published frequently by quite unskilled 
obser\ers struck by the dramatic aspect of the condition’’ The first thirty-tMO 
cases of this series of fortv-six cases among inmates of a hospital for the insane 
were not studied carefully^ histologically, the last fourteen cases were carefully 
studied Of the latter, every one show'ed recent infarction In only two cases was 
there any evidence of beginning repair Thrombosis ot the coronary supplying the 
mfarcted area was definitelv demonstrated in nine instances Autopsies of the 
thirty -two earlier cases made no mention of infarction, showing the necesslt^ for 
careful microscopic examination The percentage of w'omen (82 2 per cent) w'as 
higher in this series than m previous reports 

The authors call attention to the fact that antemortem history is usually one 
of coronary' occlusion and not rupture, also that rupture is one of the less 
frequent sequelae of cardiac infarction (about 6 per cent) They believe that 
hemorrhage into the softened mfarcted area, and into areas of fat necrosis, plays 
an important role in the mechanism of thef rupture Raised intrapericardial pres- 
sure cannot be the cause of death in all instances, the amount of blood in the 


pericardium being small m many cases 


Roy F Feemster 


Histologic Study of Nearthrosis Follow'ing Fracture or the Neck or 
THE Femur E Freund, Beitr z path Anat u z allg Path 85 101, 1930 

Freund describes m detail the changes that occur m the opposed surfaces of 
the two fragments m fracture of the neck of the femur and that lead to the for- 
mation of a nearthrosis His study is based on material from nine cases in wdiich 
the age ranged from 56 to 79 years, five were cases of tabetic arthropathy Even 
when the round ligament is torn across and the head loses all connection with 
surrounding tissues and acts as a foreign body, reparative changes occur in the 
fracture surface When the head retains connections that afford a better nutri- 
tional supply, the reparative phenomena in the fracture surfaces of the head and 
shaft lead to the formation of articular surfaces, m which process connective 
tissue, cartilage and bone take part in varyung degree A joint capsule is formed 
that may also contain areas of cartilage or bone A symovnal membrane is 
formed Where this is subjected to mechanical pressure or stress, adipose tissue 
IS laid down, a fact that suggests that the fatly pads of the synovia of normal 

joints have a protective function _ „ „ 

O T SCHUITZ 

Changes in the Bone Marrow in Agrvnui ocVtosis E Oppirofer, Beitr 
z path Anat u z allg Path 85 165, 1930 

In three cases of fatal agranulocytosis studied histologically Oppikofer noted 

that the disappearance of the leukocvtes is uniform m all the tissues and organs 

of the body The disappearance of the leukocv tes is due to the action of some 

as yet unknown toxin on the mv'eloblasts of the bone marrow These cells reveal 

various forms and degrees of degeneration leading to necrobiosis Degeneration 

and destruction of the myeloblasts are the characteristic and essential changes in 

agranulocytosis The spleen in Oppikofer’s cases revealed a plasmacvtic reaction, 

without a local formation of granulocvtes „ 

O T SCHUITZ 
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H\POPH-iSFAL Dwarfism in a Female F Altmann, Beitr z path Anat 
u z allg Path 85 205, 1930 

Chief interest attaches to the case reported by Altmann because he claims it 
IS the first well authenticated example of pituitary dwarfism m the female m 
which changes in the internal genitalia received full consideration The girl was 
17 i,ears old at the time of death Growth had been normal until the eighth 
jear of life, when she began to have headaches and to complain of difficultj with 
vision These symptoms increased slowdy but progressively and led to admission 
to the hospital, w'here death occurred within a few days The patient was 129 cm 
tall, a height which corresponds to that of a normal girl of 10 years The breasts 
were undeveloped, and the axillary and pubic hair was absent She had never 
menstruated The basal metabolic rate was normal There was bilateral optic 
atrophy Roentgenographic examination revealed a normal sella, above which 
w’as an area of calcification The clinical diagnosis of tumor of the hypophjseal 
duct was confirmed at necropsy The tumor w'as the size of a hen’s egg, was 
largely calcified, contained squamous epithelium, and had caused compression atroph^ 
of the anterior lobe of the pituitary The tumor exhibited evidence of progressne 
expansive growth, but was not considered malignant The thymus was incom- 
pletely involuted The thyroid, parathyroids and suprarenals w'ere normal The 
ovaries w^eighed 3 4 and 3 2 Gm , respectively, and each contained many" small 
cystic follicles Developing follicles w^ere numerous in the ovaries, but maturation 
and rupture of follicles had not occurred and there w'ere no recent or old corpoia 
lutea The uterus w'as infantile Altmann’s interpretation of these observations 
IS that the tumor caused atrophy of the anterior lobe of the pituitary and defi- 
ciency ot anterior lobe hormone Development of ovarian follicles was normal 
to the stage of maturation and rupture of follicles, w'hich processes require the 
action of pituitary hormone The incomplete development of ovarian follicles led 
to deficiency of ov^arian hormone, which in turn resulted m failure of development 
of the uterus and mammae, in absence of axillary and pubic hirsutes, and in the 
nonestabhshment of menstruation 


The Pathogenesis or Arteriosci i rotic Chroxtc Intersiitiai Nephritis 
M Staemmler, Beitr z path A.nat u z allg Path 85 241, 1930 

In the generally accepted v'lew of the pathogenesis of that form of chronic 
interstitial nephritis that is due to arteriosclerosis of the larger branches of the 
renal arterv", fibrosis of the glomeruli is the immediate result of the impaired 
nutrition due to narrowing of the arteries Atrophy of the tubules is secondary 
and is held to be due to loss of function, and perhaps also in part to continuing 
poor nutrition of the tissue In the incomplete infarction that follows partial 
thrombosis of an artery and in the peripheral zone of complete infarcts, accord- 
ing to Staemmler, the process i*^ reversed The tubules degenerate and undergo 
atrophv first Fibrosis of the glomeruli follows the tubular changes Since in 
complete and incomplete infarction the fundamental process is also one of low- 
ered nutrition, Staemmler believed that it should be possible to find in kidnevs 
with arteriosclerotic chronic interstitial nephritis, histologic evidence to determine 
whether the glomerular or tubular changes are first to appear From the series 
of kidnevs studied he selects three in which the changes were early enough to 
permit him to arrive at a conclusion as to the sequence of events In these it 
was possible to find areas of tubular degeneration and atrophv, the glomeruli 
being intact He concludes that the unpaired nutrition that results from narrow"- 
ing of the arteries leads first to tubular damage, and onlv later and secondarilv 

to glomerular changes ^ ^ „ 

O T Schultz 
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Paradoxical Embolism After Labor W Koessin, Deutsche med Wchnschr 
56 2081, 1930 

A 30 3 ear old pnmipara complained of sudden severe pain in the left leg 
ele\en da 3 'S after delivei 3 ^, and shortly afterward the leg became cold and para- 
13 zed S 3 mptoms and physical signs of an infarct m the right lung were noted 
about the same time Because the left popliteal artery was pulseless, the left 
femoral and external and common iliac arteries were opened in an effort to remove 
obstructing thrombi Postmortem examination disclosed thrombosis of the left 
femoral vein, an obturating thrombus of the right pulmonary artery, a patent 
foramen ovale, recent infarcts of the left kidney and a saddle thrombus (para- 
doxical embolus) at the bifurcation of the aorta obstructing both common iliac 
arteries Paul Breslich 

The Fate or Intra vitally Stored Dyestuffs Kurt Sommerfeld, Ztschr 
f d ges exper Med 74 105, 1930 

Experiments show that india ink injected intravenously may be recovered in 
apparentl 3 ' undimimshed quantity from the bod 3 ’^ of experimental animals after 
500 da 3 's The stored d 3 e, however, undergoes certain changes in position in the 
course of time, being sometimes found m the liver, while at other times it is 
absent in the liver and ma 3 ’- be found in the spleen and bone marrow 

Pearl Zeek 

Heai'VNgioma axd Hemangiomatosis Francis Harbitz, Norsk mag f 
Isegevidensk 91 1335, 1930 

Two cases of hemangioma of the eye (von Hippel’s disease) are described, 
one m a 17 3 "ear old girl and the other in a man 55 years old A hemangioma 
of the cerebellum m a boy, 16 years old, M'ho died suddenly from hemorrhage 
into the fourth ventricle, is described, also a large cavernous hemangioma in the 
lower part of the spinal cord and the cauda wnth extensive hemorrhage in a 
w'oman 41 years of age In no one of these last tw'o cases W'ere there any 
grow'ths or C 3 "sts in the pancreas, the kidneys or the suprarenals Two cases of 
multiple hemangioma of the liver m a man 36 years old and a woman 24 years 
old are described, in both of these patients the liver increased rapidly in size 
wnth abdominal pain, ascites and hemorrhagic diathesis, after death the liver in 
both cases w^as greatL enlarged and completely transformed into hemangiomas , 
m one of the cases there was metastasis in the lungs (hemangiosarcoma) 

Pathologic Chemistry and Physics 

Bile Salt Hemoivsis in New'-Born Infants and Its Inhibition bv the 
Blood Serlm He\ worth N Sanford, Marian M Crane and Eieanor 
I Leslie Am J Dis Child 40 1039, 1930 

The amount of bile salts necessarA to cause hemoLsis of the red blood cells 
of the normal new'-born infant is fairh constant and practicalh’' the same as in 
tlie case of the adult The blood serum of the normal new'-born infant protects 
at a higher concentration and at a constant \alue, as in the case of the adult 
In idiopathic icterus, there is no change m these values In three cases of 
pathologic jaundice due to congenital s\philis and in one case of hemorrhagic 
disease of the new-born, there was no change in these \alues 

Authors’ Summarv 

The Qu\^TITATl^E Determin \tiox oi Ala.mxf and Piruvic Acid in 
Biologic Slbstrmfs A. I Kendvll and T E Friedemann, J Infect 
Dis 47 17] 1930 

In concentrations oi from 10 to 50 mg, alanine is changed quantitatively to lactic 
acid in accordance with the equation CH- CHNH: COOH-j-HONO=CHa CHOH 
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COOH+Ns+HsO Sodium nitrite and either dilute hydrochloric acid, or, better, 
sodium bisulphate are the reagents used At the end of the reaction, which 
requires fifteen minutes at 100 C (212 F ) the excess of nitrous acid is removed 
by urea After cooling, the solution is made up to a definite volume, and the 
resulting lactic acid is determined m duplicate on aliquots, using the procedure of 
Friedemann and Kendall The precision of the method lies between 97 and 98 
per cent for the quantities mentioned When the alanine content is reduced to 
1 or 2 mg , the yield decreases to about from 92 to 93 per cent The article itself 
should be consulted for intimate details, and for the apphcabilitj' of the method to 
biologic substrates The precision of this procedure and that for pyruvic acid 
IS brought out in studies of ‘ resting” bacteria (/ Infect Dts 47 186-248, 1930) 
Pvruvic acid is reduced to lactic acid in the presence of zinc dust, and 
NaHSOj, with a drop of 20 per cent CuSO^ to hasten the reaction, in accordance 
wuth the reaction CH-, CO COOH-f-Hs^CHa CHOH COOH The quantitative 
conversion of pvruvic to lactic acid requires two hours’ exposure to 100 C 
On account of the slight volatility of pyruvic acid, the solution is made faintly 
alkaline w'hile it is being brought to the reaction temperature Then the Zn and 
NaHSOi are added In the absence of certain conflicting substances, the solution, 
after cooling, is brought to the proper volume, and lactic acid is determined in 
suitable aliquots, the Friedmann-Kendall procedure being used In the presence 
of conflicting substances, which are discussed m detail, precipitation with Cu-Ca 
IS practiced before the cooled solution is made to volume and filtered Here lactic 
acid is determined on aliquots of the filtrates If the details are faithfully fol- 
low^ed, the yield is uniformlj from 93 to 94 5 per cent The loss from theoretical 
Yield appears to be due to slight volatility of pjruvic acid This loss, how'cver. 


is consistent if the details are rigorously followed 


Authors’ Summary 


I'he Influence of Arsemcals and Crystalline Glutathione on the 
Oxygen Consumption of Tissues Carl Voectlin, Sanford M 
Rosenthal and J M Johnson, Pub Health Rep 46 339, 1931 

The addition of crystalline SH glutathione to kidney, liver, testis, the Jensen 
rat sarcoma and baker’s yeast does not increase the rate of oxygen consumption 
beyond the extra amount of oxygen required to oxidize the sulphur of the added 
glutathione Oxidized glutathione has no accelerating influence on the oxygen 
consumption of kidney and testis 

Arsenious oxides (R AsO) in relatively low' concentrations cause a pronounced 
reduction in the rate of oxygen consumption The pentavalent arsemcals 
(R A-sOaHs), including tryparsamide, m the same concentrations are devoid of 
anv influence on the oxygen consumption Of the arsenobenzene derivatives 
(RAs = AsR), sulpharsphenamine is ineffective, whereas neoarsphenamme due 
to Its rapid oxidation reduces the oxvgen consumption, but less markedly than 
arsenoxide These results are in harmony with observations concerning the 
pharmacologic and chemotherapeutic properties of these compounds, w'hich dis- 
tinguish the three groups, R AsO, RAsOiHa and R As AsR 

SH glutathione, when added to tissues in the ratio of 10 mols to 1 mol of 
arsenoxide, prevents the reduction in oxygen consumption caused by arsenoxide 
alone S-S glutathione is ineffective, showing that the action of SH glutathione 
IS due to its SH group 

Ferrous ammonium sulphate is ineffective m overcoming the reduction m 
oxvgen consumption produced by arsenoxide 

These observations add further evidence m favor of the theory that the pharma- 
cologic action of these arsemcals is essentially due to a chemical reaction with 
SH glutathione and possibh other SH compounds of protoplasm 

From the phvsiologic point of view, the results appear to indicate that gluta- 
thione in some as jet unexplained manner is concerned in the oxvgen consumption 

of tissues in vitro . , ^ 

Authors Summary 
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The Relative Amounts of L\soz\me in the Tissues or Some Mamm\ls 
Howard Fiore\, Bnt J Exper Path 11 251, 1930 


Titrations for Ijsozyme of various tissues of six mammalian species are given 
Some results support the idea of l 3 fsoz 3 'me being primaril 3 ' an antibacterial agent, 
other results are difficult to interpret on this basis Author’s Sumaiarv 


Ihl Pxthological Action or Licnr A Goodaian Leva, J Path 8^ Pact 
33 1003, 1930 

The epithelial changes (namelv h 3 '^pertroph 3 of the stratum malpighii and 
infiltration of the stratum corneum) which were found to occur at the maigm ot 
tissue necrosed through the action of ultraviolet light, are found to be common 
to other forms of injur 3 They are evidently connected with the processes ot 
regeneration and repair The h 3 pertrophy of the stratum malpighii is preparator\ 
to the propagation of a strand of flattened epithelial cells over a denuded surface, 
but ma 3 suffice to fit a small gap without this propagation The spread of infil- 
trated stratum corneum appears to serve as a protection to an important point of 
regeneration Ihese same epithelial changes can be induced through the mitigated 
action of ultraviolet light, without visible evidence of destruction of tissues, and a 
similar result is obtained through the mitigated action of some other traumatic 
agents An inference that rcpaiative changes aie induced by the mitigated action 
of agents at the margins of an area of intense action cannot, however, be substan- 
tiated A suggestion that these reparative changes may be induced by a diffusible 
substance emanating from injured or dead tissue, is discussed 

Author’s Summara 


Another Method for the Qlaxtitatial Estimation of Giacuronic Acid 
IN THE Urinl j Sauer, Kim Wchnsehi 9 2350, 1930 


Gbcuronic acid determined as carbon dioxide is the basis of this method 
According to Sauer, the average dailv excretion of gbcuronic acid m the urine 


as estimated bv this method is from 0 22 to 0 28 Gm 


Edwin F Hirsch 


The Quantitative Estivl'tion or the Gla chronic Acid of the Urine 
AS A Functional Test or thl Liver J Sauer, Klin Wchnschr 9 2351 
1930 


A dailv excretion of g'v ciiromc acid in the ui me of less than 0 2 Gm indicates 


mjurv of the liver 


Author’s Suaiviara 


Microbiology and Parasitology 

Chickenpox with a Blood Picture Simulating That in Llukeaiia Doug- 
I AS Goldman, Am J Dis Child 40 1282, 1930 

A.n unusual case of varicella vvnth observ^ations on the blood suggestive ot 
leukemia is described Attempts to cause a similar blood reaction in this case 
b 3 vaccination and bv the injection of t 3 'phoid vaccine were unsuccessful The 
literature contains no report of similar observations m v'aricella 

Author’s Suaiviara 

The Viruience or Entaaioeba Histolatica L R Cleveiand and Eliza- 
beth P Sanders, Am J H 3 g 12 569, 1930 

A pure line and several strains of Entamocha Itisfolvfica used were best grown 
on a new medium comprised of liver infusion agar slants cov'ered with fresh 
sterile horse scrum-saline 1 6, and a small amount of sterile rice flour added to 
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each tube Amebic abscesses can be produced m the Iner bA direct inoculation 
Amebas from acute cases of djsenterj^ grown in the foregoing medium for a a ear 
practicalh' lost their ability to maintain themseh'es m the lu'er and intestines 
If they AA^ere passed through the liver by inoculation, there Avas a successive rise 
m infectivitA, from 20 per cent m the first passage to 73 per cent m the sixth 
passage Not considering the bacteria associated Avith them there is an increase of 
the virulence of the amebas Avith successne passage At the fifth passage through 
the liver bacteria accompanjmg the amebas A\ere cultured and injected alone into 
the liver of nine cats The resulting occurrence of abscesses AA'as higher than 
in the other sixth passages Avith aaIucIi amebas Avere associated Hence it appears 
that the bacteria rather than the amebas hare gained in Aurulence FolIoAAing tlie 
second passage through the liver, amebas were freed of associated bacteria, then 
contaminated AAith nonpathogenic bacteria These Avere injected into nineteen 
animals, and no hepatic abscesses resulted LikeAVise, none of the bacteria-free 
amebas produced abscesses Avhen injected alone The generalization that bacteria- 
free amebas aviII not produce abscesses cannot be made until more Aurulent amebas 
haAe been used No increase m Aurulence is noted in the amebas from acute cases 
of dysenterj, in intestinal passage, if they are not grovAUi on mediums Amebic 
abscesses Avere found to develop as rapidb in the livers of adult cats as in kittens 
E Instalytica cultiv'ated from acute cases of dAsentecA Avere more infectious for 
the liA'er than for the intestines \mebas from carriers that haA'e not had dysen- 
terj' and from monke}'s are less pathogenic than those from acute cases of dvsen- 
terv, even Avhen the latter have been cultivated for a vear or more and have not 
been inoculated into animals Attempts to produce abscesses of the brain in 
guinea-pigs, rabbits and kittens failed Direct injection into the mesenteric veins 
of cats failed to produce hepatic abscesses and hepatic abscesses failed to follow 
direct implantation in nine monkevs, sixteen rats and seven rabbits 

P H Glinand 

The Cellllar Reactions to Pkiaiarv Infi ction and Reinfection with 
THE Tubercle Bacillls Lfroa U Gardner, Am Rev Tuberc 22 379, 
1930 

Five phases of the reaction to a piimarv infection in the peritoneal cavity of 
the gumea-pig are discernible (1) nonspecific inflammation, characterized bj' a 
high leukocvtosis of from two to three dajs’ duration, (2) focal proliferation, 
characterized by rapidlj’' increasing mononucleosis, from four to six dav's m dura- 
tion , (3) the formation of tubercles, characterized bj' a high mononucleosis and 
the appearance of epithelioid cells, from six to eight davs m duration, (4) hvper- 
sensitiA'eness, characterized bv^ a high hmiphocvtosis which developed suddenlv a 
few davs before the manifestation of hvpersensitiveness of the skin, lasting until 
shortlj before the death of the animal , (5) anergy, characterized b> irregular 
A'acillations m the 1a mphocyte-monocyte ratio and bv decreasing hypersensitiveness 
of the skin Subcutaneous infection VAuth tubercle bacilli in distant parts of the 
body produces changes in the peritoneal fluid, analogous to, but not so well marked 
as those due to local infection Reinfection in the peritoneal cavitv of animals 
previously sensitized by subculaneous inoculation is met by the same tjpe of 
cellular reactions as those found m primary infections ot normal guinea-pigs 
The most striking variation observ^ed betw'een the reaction to primarv mtection 
and reinfection is the accelerated development of a Ivmphocytosis m the latter 
Lvmphocytosis in the peritoneal exudate has been found to dev'elop coincident with 
hjpersensitiveness of the skin Its degree vanes directh with the intensity of 
the reaction of the skin A. Iv mphocv'tosis is present in the peritoneal fluid of about 
35 per cent of apparent!} normal guinea-pigs, possibly a manifestation of allerg} 
to chronic or healed nontuberculou-: infections It is concluded that the Ivmpho- 
CAtosis IS a result rather than a cause of the changes in the immunologic state 
It IS believed that the clasmatocvte and the monocite of Sabins classification are 
one and the same tvpe of cells and that the morohologic characteristics of the cell 
vary with its state ot phv siolosic ictivitj 

H J CORPFR 
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Bacillus Necrophorus Obtailed prom Cows M L Orcutt, J Bact 

20 343, 1930 

Ten strains of Bacillus ncciophoius isolated from cows have been described 
With the exception of one strain, these strains are similar in morphology, in most 
cultural reactions and in pathogenicity for rabbits When the strains were 
compared as to agglutination reactions certain differences were readily apparent, 
since immune serums prepared with four different strains allowed varying degrees 
of cross-agglutination and apparently no cross-absorption of specific agglutinins 
Each immunizing strain apparently produces specific agglutinins, since they are not 
absorbed by any other culture Also, as found m the case of the A culture, a strain 
may stimulate the production of distinct heterologous agglutinins The fluffy type 
of colony usuallv found by other workers has not been observed with these strains, 
which in all cases form smooth, even, compact colonies in serum agar shake 

cultures From Author’s Summary 

Etiolog\ of Spoataneous Pulmonary Disease in the Albino Rat D T 

Smith, N Bethuae and J L Wilson, J Bact 20 361, 1930 

A number of different types of organisms are capable of producing pulmonar^ 
infections in the albino rat, such as Bacillus aciinoides, B bi ouchisepticus, B mui is 
and a streptothrix In a group of sixteen rats that we studied there were present 
(1) an unidentified anaerobic coccus, in all cases, (2) an unidentified areobic 
gram-negative bacillus, associated with the coccus, in fourteen cases , (3) B 
bi oncliisephcus associated with the coccus in two cases, and (4) a large fusiform 
bacillus associated wnth the coccus in tw'O cases, which morphologically was iden- 
tical with Vincent’s fusiform bacillus, found m abscesses of the lung m man A 
symbiosis of the unidentified coccus and the unidentified bacillus was demonstrated 
bv our failure to produce the disease by inoculation of pure cultures of either, 
while the combined pure cultures produced a lesion identical with that of the 
spontaneous disease In experiments with tubercle bacilli in albino rats, care should 
be taken to exclude the possibility of the presence of a coexisting or preexisting 
spontaneous pulmonary disease in which the tubercle bacillus may be implanted 

From Author’s Summary 

Studies oa Typhus Fever Hans Ziasser and M Ruiz Castaaeda, J Exper 

Aled 52 649 and 661, 1930 

We have adduced strong evidence in favor of identifying the virus of Mexican 
typhus fever wnth Rickettsiae, or Mooser bodies, observed m the tunica lesions 
of guinea-pigs wnth Mexican typhus Were it not for the possible presence of a 
few remaining cell fragments in the w'asliings, we wmuld consider this evidence 
crucial proof 

Our experiments have shown that the Mooser bodies or Riekettsiae derived 
from guinea-pigs wnth Mexican typhus fever can survive in bedbugs after intra- 
coelomic injection for ten daj's remaining capable of infection We have also 
succeeded m similarh infecting bedbugs by allowing them to feed on benzolized 
rats in whose blood Rickettsiae had been showm to be present Injection of the 
organs of such bedbugs five days after the last and nine da>s after the first 
infectious feeding, into guinea-pigs produced typical Mexican typhus fever Some 
of the guinea-pigs infected with such bedbug organs and passing through a t^plcal 
t>phus proved to be immune to subsequent inoculation with the European disease 
Attempts to infect normal guinea-pigs by allownng infected bedbugs to feed on 
them or bj rubbing the feces into the uninjured skin have, so far, been unsuccessful 
AVe have not, therefore, completed the cjcle proving that bedbugs can transmit 
the disease but we have shown that this is a possibilitj' w'hen dealing with man, 
obviouslv more susceptible to the disease than anv of our experimental animals 
The ease with which Rickcttiiac seem to survive in the bedbugs suggests the desir- 



ABSTRACTS FROPI CURRENT LITERATURE 


651 


ability of investigating other common insects for a similar capacity of harboring 
the typhus Rickettsiae — experiments which we ha^e not yet had the time to 

carry out Authors’ SujtMARiES 

Studies on the Common Cold A R Dochez, G S Shiblet and K C 
Mills, J Exper Med 52 701, 1930 

Chimpanzees are highly suitable animals for the experimental study of human 
upper respiratory infections Human colds have been successfully transmitted to 
apes and human volunteers n 44 per cent of instances tried by means of filtered 
nasal washings obtained from colds Certain types of infectious colds are caused 
bj a filtrable agent Authors’ Summart 


The Killing of Colon Bacilli b\ X-Ra\s of Different Wave-Lengths 
Ralph W G Wtckoff, J Exper Med 52 769, 1930 

X-ray beams of ivave lengths lying in the range between 4A and 0 5 A kill 
B coh in a semiloganthmically linear fashion Interpreted in terms of the known 
quantized absorption of x-rays, this means that one absorption of any of these 
radiations is sufficient to kill Though death results from a single absorption, 
only about one hit in four with Ag K and one m sixty with Ag L radiation is 
deadly The course of curves constructed from these experimental results suggests 
that the portion of this bacterium which is essential to its continued life has a 
total of approximately 0 01 of the cell volume For copper and harder radiations 
the biologic action of the rays is proportional to their measured ionization of air 
The same biologic change with the softer chromium K and silver L x-rays seems 
to require a somewhat more intensely ionizing beam Author’s Summart 


The Production of S from R forms or B Dtsenteriae, Sonne S A 

Koser and N C Sttron, J Infect Dis 47 443, 1930 

Smooth forms could be produced from rough forms fairly regularly by suc- 
cessive transfers in dextrose broth at 37 C made daily or twice daily In some 
cases, the reversion appeared to be complete, and the R forms totally disappeared 
Daily transfers of the R form on nutrient agar slants at 37 C resulted in a slower 
appearance of S colonies The R type never completely disappeared in this senes 
of tests R cultures held on agar slants at room temperature w^ere much more 
stable The S-hke cultures derived from R forms showed some tendenev to 
spontaneous clumping in 0 85 per cent salt solution However, in all other 

respects studied, their deportment resembled very closelj that of the parent S 

strain from which they had been originally obtained Authors’ Summary 

Dissociation of B D^senteriae, Sonne, as Influenced by Variations in 
Culture Medium S A Koser and N C St\ron, J Infect Dis 47 
453, 1930 

Smooth forms of three strains of B dvsenlo lae, Sonne, w^ere inoculated into 
various liquid mediums The cultures w^ere aged at 37 C for several months and 
w'ere plated at intervals on nutrient agar Variants ("intermediate I, rough R 
and others) appeared with irregularity even in repeated tests w'lth the same strains 
and conditions Five and 10 per cent solutions of peptone (Bacto) were most 
effective in producing colony variation Higher and low'er percentages produced 
little change While nutrient broth showed some variation in colony form, the 
changes w’ere not as pronounced as in the 5 per cent peptone The sediment w'as 
found to contain more I and R colonies than the w'hole cultures A lariation m 
dissociative stimulus w'as found in se%en brands of commercial peptone tested 
The neutral or alkaline solutions of peptone caused a greater dissociatue change 
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than acid solutions Cultures in a 3 per cent meat extiact showed colony changes 
r\hile those in 0 3 and 1 per cent did not Cultures in 5 per cent bile showed 
little colon} lariation Ten per cent homologous serum had no effect on the 
S to R change Aging of S cultures never yielded 100 per cent R type growth 
Intermediate and S forms were ah\ays present in small numbers The appearance 
of I and R types in a culture was often followed by an apparent reversion toward 
the smooth after prolonged incubation Morphologically, the R and S were 
alike A small \ariant, not S, R or I, found occasionallv was composed of long 
filamentous forms Fermentation reactions showed no distinction between the types 
and little difference m virulence was found The R form differed m colony appear- 
ance, granular growth m broth and spontaneous agglutination m 0 85 per cent salt 


solution 


Edna Deives 


A TypHEs Vires from Fleas on Wild R\ts R E DiiEr, A Remreich 
and L F Badger, Pub Health Rep 46 334, 1931 


Inoculation into guinea-pigs of fleas removed from rats that had been trapped 
at a typhus focus resulted m the establishment of a strain of virus that produced 
a t^phus-like reaction m guinea-pigs Monkeys and rabbits developed agglutinins 
fot B piotetis Xio (type O) following inoculation with this strain of virus 


Guinea-pigs that had recovered from an attack of endemic typhus produced by 
the Wilmington strain of virus were apparentlv immune to a subsequent inoculation 


with the strain of virus lecovered from the fleas 


Altiiors’ Summ\r\ 


Enzootic Experimental Encephai omyelitis (Borna’s Disease) S 
Nicolau and I A Galloivat, Ann de ITnst Pasteur 45 457, 1930 


Macacw; iltcsus, inoculated subduralh, dies in a legular period, although initial 
SMiiptoms ^ar} in the time of their appearance Chickens and cats are refractory 
Cerebral injection of guinea-pigs is followed by death more than a year later 
The virus may survive up to 158 davs m the brain of the dog, without symptoms 
Rabbits may be infected intramuscularly and perhaps by contact, infection by 
way of the intestines is exceptional, and by way of the popliteal or inguinal 
hmph nodes does not occur In the rabbit, “autosterilizing nerve infections” 
are encountered, generally ending in immunity, less often in death This may be 
only apparent , m other neurotropic viruses there ma} be a dissimulation of the 
iirus by cocxistant antibodies, thus rendering demonstration of the virus difficult 
Joest-Degen inclusion bodies are frequently noted m autosterihzed nerve tissue in 
fatal or nonfatal cases, often apparently be<ng resorbed In the brain of rabbits 
in fatal cases, the microglia play a role in the lesions as shown by hypertrophy, 
h}perplasia, mobilization and metamorphosis Modifications of the mesoglia are 
more intense than in other neurotropic \irus infections, the period of infection 
being longer Immunization with fresh virus is difficult Formaldehyzed virus 
m the muscles or brain immunizes irregularl} A firm immunity follows the 
intramuscular injection of 1 cc of phenolized glycerin susjiension held at 26 C 
for se\en to nine da}s Virucidal antibodies were noted in the brain and supra- 
renal capsules of immunized rabbits, but not in the serum Complement-fixing 
antibodies could be demonstrated in the brain, suprarenal capsule, testicles, ovaries 
and liver Reactions in a lesser degree are also given by herpes, rabies and other 
antigens Equine, boMiie and ovine strains of virus are considered identical on 
immunologic grounds No cross-immunity exists between Borna's disease and 


polioni} elitis 


From the Authors’ Conclusions 


Hemorrhagic Li sioxs Produced b\ Clostridium w^flchii M Weinberg 
and N Combiesco, A.nii de I’lnst Pasteur 45 547, 1930 

In an article of thirt}-four pages, including complete protocols of gumea-pig 
experiments and illustrations of sections, the authors present conclusions of w'hich 
the following is a suininar} Some lesions are due to a hemolvsin, some to a 
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nonhemoljtic toxin and others due to a disturbance of pressure in the vascular 
s^stem, either health} or attacked b} the necrotizing toxin of this organism The 
hemolysin provokes a violent hemoglobinuria The course of the pigment is traced 
Hemoglobinuria is usually followed by hematuria Renal tissue contains numerous 
hemorrhagic foci To the hemolytic toxin is ascribed the red tint of the gelatinous 
edema found in guinea-pigs, as well as m other cellular tissue In the kidney and 
Iner are found necrotic lesions caused bv the nonhemolytic toxin of C zvclchu 
Path degeneration of the liver may be produced Hemorrhagic and necrotic 
lesions are not encountered The quantity of toxin plays an important role The 
cellular resistance thus results m these variations Histologic study indicates 
that there is not alwa^s a parallel between intensity of congestion of organs and 
their pigmentation, m accord with the h}pothesis that two toxins exist, one active 
on blood vessels, one on erythrocvtes Not only hemoglobinuria and hematuria, 
but hemoptysis, gastro-mtestinal hemorrhages and uterine hemorrhages described 
m patients should be ascribed to the action of the toxin of C zvclchu 

kl S ^Marshall 

Absorptiox* per os of Noxpathogexic Acid-F \st Organisms P Nelis, 
Ann de ITnst Pasteur 45 581, 1930 

Absorption of nonpathogenic acid-fast bacilli, of the grass bacillus group, via 
the gastro-mtestinal mucosa m the gumea-pig and adult rabbit is not intense and 
IS irregularl} eftected On the other hand, m the gumea-pig and the new'-born 
rabbit this absorption is more rapid more constant and m greater degree 

Author’s Coxclusioxs 

New Rese-vrches ox the Etiologt of Trvchomv U Lumbroso, Arch Inst 
Pasteur de Tunis 19 280 1930 

Lumbroso succeeded in isolating an organism similar to Bacteiium gianulosis 
in five of sev'en untreated, earlv cases ot trachoma He made injections of a 
mixture of the five cultures into the conjunctivae of three monkejs (all he could 
find without natural granulations) a callithrix, a patas (both of which are known 
to be insusceptible) and an Algerian magot (which is highlv susceptible) The 
last named dev'eloped generalized lesions over the whole conjunctiva, and at the 
tune of writing these were still persisting (four months), having diminished but 
slightlv in size and number The conjunctiva was slightlv hyperemic and 
edematous The author’s impression is rather favorable, but the single result 
does not permit him to speak categoricalh 

Lumbroso suggests that some of the inoculations adjudged by Noguchi to be 
positive were reallv manifestations of spontaneous granular conjunctivitis He 
refers particularh to the experiments on Macacus iheztis According to Noguchi’s 
protocols, the lesions observed on a number of these monkevs were not character- 
istic since thev were for the most part too transient the duration in most cases 
was not more than three or four months True trachomatous lesions last quite 
a long time 

In order to demonstrate the trachomatous nature of these lesions, Noguchi 
brings to his support a comparison of the histologic lesions seen m the human 
conjunctiva after natural trachomatous infection, and experimental lesions, obtained 
bj the injection of Bact qianulosiz The studv of these lesions having shown 
him a similar histologv', he concludes that Bact gianulosis is the etiologic agent 
of trachoma This conclusion is not warranted, since “from the histologic and 
cvtologic points of view one does not see in the beginning of the infection any 
characteristic that would permit of a difterentiation between the follicles of 
trachomatous granulations and tfiose of other analogous lesions The situation 
IS quite different m the advanced stage, when degeneration of the follicles has 
taken place and cicatricial tissue begins to appear” ~ 

Chvries AVeiss 
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Experimental Poliomyelitis from Inoculation into the Sciatic Nerve 
E Weston Hurst, J Path & Pact 33 1133, 1930 


The course of pohonijehtis following intrasciatic inoculation is described The 
order of appearance of virus and lesions in the various regions of the central 
nervous S 3 'steni accords with the view already expressed that the axons are the 
mam transmitting structures in the disease The cerebrospinal fluid plays a sub- 
sidiary part m the dissenimatior of the Aurus, which may on occasion be detected 
in the fluid Author’s Summary' 


Types OF 1 UBERCLE Bacilli IN THE Sputum A S Griffiih, J Path & Bact 
33 1145, 1930 

In the examination of the sputum in 926 cases ot phthisis pulmonahs in foreign 
countries none has been found due to the bovine tubercle bacilli , m England, 3 of 
327 patients have been found to be expectorating bovine tubercle bacilli , in Scot- 
land, 18 cases in 468 patients have been reported In one case the bovine organisms 
were mixed with human tubercle bacilli, but the remainder gave pure cultures of 
bovine tubercle bacilli In the majontj of bovine cases, the histones indicated 
that the tubercle bacilli entered the body through the alimentary tract Two 
autopsies showed cavities in the lungs from which pure cultures of bovine tubercle 
bacilli Avere obtained In 4 of 6 autopsies the anatomic observations indicated the 
ahmentarj' tract as the portal of entr 3 ' In the remaining 2 cases the evidence 
AA'as inconclusive, but faA'ored the alimentary tract rather than the respiratory 
tract Investigations haA'e shoAvn that ulceratiA'e pulmonary tuberculosis in man 
may be caused by bovine tubercle bacilli Avhich invade the body through the 
alimentary tract In none of the cases AA’as there a family history of tuberculosis 
and no evidence that the infection Avas directly from a previous case of phthisis 
No eA’idence has been obtained of the occurrence of pulmonar 3 ' tuberculosis in any 
of the contacts of bovine cases, but instances of fatal generalized tuberculosis in 
children in Avhom the portal of entry Avas the respiratory tract are given 

E Delves 


On THE Pathogenicity of the Bacillus Calmette-Glerin Moti Mal- 
KAM, Tubercle 11 433, 1930 

Although much attenuated, BCG still sIioavs virulence It produces specific 
tuberculous lesions AA'hen inoculated into guinea-pigs and rabbits, and, depending 
on the degree of resi'itance it meets AA'ithin the animal organism, it either disap- 
pears from the S 3 ’stem or leads to a process aa’IucIi, in some cases, terminates fatally 

H J CORPER 


Effect of Calcium on Anthrax Cultures J Bordet and E Renaun, Ann 
de rinst Pasteur 45 1, 1930 

Dissociated S and R types of anthrax cultures, sporogenous or asporogenous, 
or mixtures, occurred frequently on ordinar 3 ’ agar mediums After serial transfer, 
a marked difference AA’as secured in oxalate (sodium) medium (almost wholly 
spores) and on calcium (chloride) medium (persistent, vegetatne, filamentous 
stage) The A’ariants m oxalate medium the authors subdivide into t 3 'pes A (and 
A A) and B Colonies of tApe A are more numerous, they are flat, dull and 
rough, frostlike on transmitted light, and tend to deAelop AVith the formation of a 
fine ring Colonies of t 3 pe B are less numerous, AA’hiter, a little more convex, 
smoother and less granular The formation of spores is more marked m type A 
Differences m morpholog 3 , AiscositA’ and A'lrulence Avere noted Eleven figures m 
color illustrate the morphologic variation g IaIarshall 
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Biologic Studies ox the Tubercle Bacillus S A Petroff, W Steeken, 
Jr , and E A Schmeder, Beitr z Klin d Tuberk 74 499, 1930 

The work on dissociation of tubercle bacilli is reported in detail It is essentially 
the same wo^'k that has been reported in \arious American publications So far, 
definite dissociates, varying considerably in morphology and virulence, have been 
obtained from bovine and avian bacilli and from the Calmette-Guerm bacilli 
The work on the dissociation of the human type is still incomplete 

Ma\ Pilner 


Filtr\ble Form of the Tuberculosis Vires 0 Kirchner, Beitr z Kim 
d Tuberk 74 521, 1930 


Filtrates were made ot pure cultures of tubercle bacilli and of tubercle bacilli 
grown m symbiosis with other organisms In no case was it possible to demon- 
strate by cultural methods or bi inoculation in animals the presence of filtrable 
forms Onij' one experiment seemed to jield a positive result in an animal, but 
the interpretation of this result is uncertain Max Pinner 


The Finding of Spirochetes in S\philuic Mfsaoritis W Blsz, Frank- 
furt Ztschr f Path 40 139, 1930 

The author describes two cases of syphilitic mesaortitis A man, aged 29, never 
gave a history of syphilis and was never treated for syphilis The autopsy revealed 
syphilitic mesaortitis A marked chronic defensive reaction was noted throughout 
the adventitia of the aorta, in addition to an acute inflammatory process By 
using the Jahnel stain, many spirochetes could be demonstrated in one circum- 
scribed area of the media A. woman, aged 40, gave a history of syphilis for 
which she was not treated OAer a period of thirteen years In the jear preceding 
death, she had received eight mjections of arsphenamme The injections were 
interrupted after jaundice developed The aorta showed deep scars, but hardly 
any acute reaction in the aortic wall No tjpical spirochetes were demonstrable 

The author believes that the spirochetes are carried through the body by 
means of lymph vessels In most of the organs, the spirochetes are overpowered 
bv immune bodies In the brain, spinal cord and media of the aorta, the spiro- 
chetes can live for a long period, because these organs are characterized by a slow 
metabolic rate and are poor in immune bodies The opinion is expressed that the 
anatomic process in the aorta might progress even after the spirochetes have 
disappeared from the aortic wall q 

The Etiologt of Follicular Conjuxctimtis K Linder and Rieger, 
Klin Monatsbl f Augenh 85 96, 1930 

Of tw'o attempts at transmission of human folhculosis to Macacus ihcsits, one 
jielded positive results In tw'o of four cases of folhculosis, a germ was isolated, 
which show'ed a strong resemblance to Noguchi’s Bacillus gtaniilosis The fifst 
strain unfortunately died, and an inoculation into a macaque resulted negativeh 
The second strain which could be kept alive only wuth the greatest difficulty, 
likewise gave negative results wffien inoculated into a macaque But when it w'as 
inoculated into the conjunctivae of Dr Lindner, there w'as observed, after an 
incubation period of about three w-eeks, the beginning of follicular changes in 
the conjunctiva, wnthout remarkable inflammation Tw’o and one-half months 

later these lesions had almost disappeared ^ 

Charles Weiss 

Studies ix Cellular Ch\xges Horatio Goldie, Ztschr t d ges exper 
kled 72 598, 1930 

The leukocAtes of sterile pus are characterized by accelerated oxidation and 
swelling, leading to cellular autoljsis Failure of resorption causes the ferments 
in liquid pus to act on the cells Addition of a catalvzer of oxidation a small 
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amount of sterile pus — to normal bacterial colonies causes metabolic changes that 
are identical with the manifestations of the action of bacteriophage 

Pearl Zeek 


Effect or Tuberculosis on Subsequent Infections T Hirayajia, Ztschr 
f Immumtatsforsch u exper Therap 68 218 and 230, 1930 

Tuberculous guinea-pigs and mice ate more resistant to streptococci and to 
anthrax bacilli, than normal control animals 

The Virulence of the Sali\a in Hydrophobia H Palawandow and 
A I Serebrexnaja, Ztschr f Immumtatsforsch u exper Therap 68 236, 
1930 

The Mrus of Indrophobia is present in the saliva m cases of the disease in man 

Cultures of Spirochaeta Pallida in Fi uid Mediums F Hoder, Ztschr 
f Immumtatsforsch u exper Therap 68 256, 1930 

In a medium composed of rabbit serum broth and labbit liver Spit ocliaeta 
pallida remained alive for several vveeks It is urged that probably contamination 
at the time of inoculation is the most important cause for failure m cultivating 
the spirochete 


The ^Trulence of Tubercle Baciilt in Tuberculosis in Man and Ani- 
mals B Lange, Ztschr f Tubeik 57 129, 209, 1930 

The virulence of tubercle bacilli can be tested by intracutaneous injection of 
minimal amounts of tubercle bacilli into guinea-pigs of equal body weight, with 
simultaneous control of the number of bacilli by cultural methods Strains of 
low Mrulence demonstrate a long incubation period, a delayed appearance of the 
primarj lesion in the skin and less advanced lesions m the internal organs after 
a period of three months The virulence of bovine bacilli is parallel in mice, 
rabbits, cattle and sheep Tubercle bacilli from human lesions show marked differ- 
ences m \irulence There does not seem to exist any parallelism between the 
\irulence of a strain and the clinical seventy of the case from uhich it is isolated 

M vx Pinner 


The Filtrable Form or the Tubercle Bacillus J Orskov and K A 
Texsen, Ztschr f Tuberk 57 398, 1930 


Seventy guinea-pigs were given injections of the filtrates from fort\ -eight 
different specimens of tuberculous material In none of these experiments was 
it possible to demonstrate a filtrable Mrus In one gumea-pig typical generahred 
tuberculosis developed Max Pinner 


Bactericidal Action of Iodipin on Tubercle Bacilli and Other Bac- 
teria T H Ax'Ako, Ztschr f Tuberk 58 178, 1930 

lodired sesame oil (20 pei cent) has no demonstrable bactericidal action on 
tubercle bacilli Pvogenic and intestinal organ'sms are killed by iodized oil onh 
after seieral hours Pinner 

Nonacid-Fast Forms or Tubercle Bacilli E A Schmedfr, Ztschr f 
Tuberk 58 247, 1930 

Suspensions of tubercle bacilli -were filteied and seeded on Petroft’s medium 
In 15 of 368 seedmgs, colonies of nonacid-fast forms A\ere observed With increas- 
ing age, few acid-fast granules and acid-fast rods were found in these colonies 

Max Pinner 
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Filtrabld AIicrobe in the Blood in Pernicious Anemiv A\ei Holst, 
Norsk mag f Isegevidensk 92 1, 1931 

In the blood of patients suffering from pernicious anemia according to the 
clinical diagnosis, Holst finds an extremely minute, filtrable microbe that m solu- 
tions of hemoglobin causes destruction of the hemoglobin Animal experiments 
of a preliminary nature have not given rise to any disease 


Immunology 

lAiiiluNiTY IN Experimental Coccidiosis or Rabbits George W Bachman, 
Am J Hvg 12 641, 1930 

A study was made of fifty-seven rabbits from a colony shown to be free trom 
the common parasites with the exception of the intestinal coccidia Ewiei la 
peifoians Rabbits from 4 months to 4 years of age that had lived in this colony 
and had had previous infections with Etmctta peifoians were immune to experi- 
mental infection with the same organism Rabbits of the same colony that were 
immune to infection with Eimciia peifoians were not resistant to infection with 
Eiinena stiedac, independent of age Ihe attempts at active and passive immuniza- 
tion failed to protect rabbits against infection with Eiinena peifoians 

Author’s Slmmvrv 

Precipitin and Compi ement-Fixvtion Tests on Dog Sera with Antigen 
prom the Dog Hookworm, Ancvlostoma Caninum John E Stumberg, 
Am J Hyg 12 657, 1930 

Dried filariform larvae and adults of the dog hookworm, Ancvlostoina canminn, 
extracted with acid and alkaline saline solutions, were found to be highly antigenic 
when injected intravenously into rabbits, alkaline saline extracts were preferable 
to acid Slight differences between larval and adult antigens were found — mainly 
the production of a higher titer by the adult extracts — but the two could hardly 
be considered serologically distinct The antibodies produced m immunized rabbits 
were species specific m dilutions of 1 4,000 or over, and group specific in dilu- 
tions from 1 1,000 to 1 4,000 Nonspecific reactions were obtained with antigens 
prepared from other intestinal helminths, but never in dilutions above 1 1,000 
and usually only of 1 100 No evidence could be found that the antigenic action 
was due to contaminating bacteria The serum of dogs showed a nonspecific 
complement-fixation titer with these antigens as high as 1 500, and this reaction 
was not destroyed bj heating to 62 C for one-half hour Dogs giv^en parenteral 
injections of larval and adult antigens failed to show any precipitins m the serums 
or any complement-fixation in excess of the nonspecific level Dogs experimentally 
infested with hookworms, either by a single infection or after several infections 
failed to show antibodies in their serums up to seven weeks after infestation 

'kuTHORS Summary 

Immumtv and the Mechanism of Splenic Control in Bartonellv Anemiv 
or Rats William W Ford and Cai ista P Ei iot. Am J Hjg 12 669, 
1930 

The normal unsplenectomized rat exhibits a natural resistance to anemia caused 
by Bartonella unrelated to previous contact with the virus This resistance is 
broken down as soon as the spleen is removed Attempts to demonstrate a pro- 
tective substance in tbe blood or tissues of normal or of recov^ered rats have so 
far proved unsuccessful It mav be suggested that the spleen, by the structural 
position of Its cells, acts as a filter in which the bartonellas are taken out of the 
circulation and destroj-ed or inhibited It mav also be indicated that the classifica- 
tion of Baifonclla viiiiis among pathogenic parasites has never been definitelv 
worked out Is it possible that thev represent some peculiar tvpe of organism 
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which finds a fa\orable location in the spleen for its usual development'' When 
this IS remo\ed thej" may enter on a vegetative phase on the red cells which 
results in a destruction of these cells and the eventual disappearance of the virus 

Authors’ Suvivivrv 

An Explanation or the Mechanism of the Wassermann and Precipita- 
tion Test for Svphilis Harry Eagle, Bull Johns Hopkins Hosp 47 
292, 1930 

There is not merelv' a su]>erficial similarity between the flocculation reaction 
for s}'philis and bacterial agglutination by an antiserum, or between the Bordet- 
Gengou phenomenon (specific complement-fixation) and the Wassermann reaction 
The analogy extends to the basic mechanisms of the reactions Reagin, an altered 
globulin in syphilitic serum, combines vv'ith the colloidal particles of beef heart 
lipoid (“antigen”) The surface film of protein thus formed sensitizes the par- 
ticles to flocculation by electrolyte (Sachs-Georgi, Kahn and others) and also 
adsorbs complement (Wassermann) Antibody-globulin affects bacteria, red cells 
or foreign protein m exactly the same manner The serum change characteristic ot 
syphilis ma}'' therefore well represent an antibody response to products of infec- 
tion As will be shown, the fact that lipoids of normal tissue can be used instead 
of spirochetes as the antigen in the test tube reaction does not exclude this 

Author’s Summvrv 


Phenomena or Local Skin Reactivutv G Shwartzman, J Exper Tiled 
52 5, 781, 1930 


The effect of bacterial variation on the local skin reactivity to bacterial filtrates 
is reported Stock strains of B typhotus were found to have reacting factors 
which differed in their neutrahzability by antistock serum A rough variant ot 
the stock strain showed reacting factors ot new specificit} Reacting factors of 
various degrees of neutrahzability, with one exception, were produced by strains 
showing no difference in the appearance of the colony A parallelism between 
the degree of agglutinability and the degree of neutrahzability was found Pre- 
cipitation occurred in mixtures of toxic filtrates and immune serum despite low 
neutralization Rough filtrates, nonneutralizable by antistock serum, failed to 
precipitate the latter, but as neutralizing, antirough antibodies appeared, antirough 
precipitates dev'eloped The rough strains were less virulent than the stock strains 
The filtrates containing rough reacting factors seemed as lethal to mice and 


rabbits as the filtrates of stock B typhosus 


Edna DrLvrs 


Studies ix the Serologv or Svpiiilis Harrv Evcle, J Exper Med 52 
717, 739 and 747, 1930 

Lipoid antigen, when coHoidallv dispersed in water, forms a relativelv stable 
amphoteric suspension with predominantlv hjdrophil properties The protein of 
normal serum is strongl} adsorbed by the hpoid antigen forming a protective 
film of hjdrophil protein around the constituent particles and adding to their 
stabilitv awaj" from their iso-electric point Sjphilitic serum is more or less 
irreversiblv adsorbed bj' the lipoid antigen and is not removed by w'ashing The 
precipitate in the flocculation test consists of from 80 to 90 per cent of the anti- 
genic lipoid plus some specific component of sj'phihtic serum with wdiich it has 
combined In everv' positive Wassermann reaction there is a microscopic aggre- 
gation of lipoid particles into aggregates The substance in sj'philitic serum 
responsible for the positive Wassermann reaction, like that which causes positive 
reactions in flocculation tests, is associated with the globulin factor of the serum 
Excess of antigen removes both flocculating and complement-fixing substances 
completelv The same film of denatured serum globulin that sensitizes the antigen 
particles also endows them with aviditv for complement Beef heart lipoid antigen 
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can be substituted for anj’- similarly acting substance, as the peptizing agent 
Antigen causes the colloidal dispersion of cholesterol by forming a protective film 
around minute aggregates of cholesterol before they exceed the limits of colloidal 
stability The sensitizing effect of cholesterol on the Wassermann antigen is due 
solely to its effect on the size of the particle The coarse dispersion of antigen 
caused by cholesterol facilitates subsequent aggregation -^ygjgg 

The Agglutination Test for Brucell\ Abortus B S Henr\ and J 
Traum, J Infect Dis 47 367, 1930 

In the tube method of testing, formaldeh 3 "dized antigen has a tendency to 
intensify or cause proagglutinatior with human, bovine and porcine serums to 
such an extent that occasionallv stronglv positive serums might be missed m 
routine mass testing In the same serums tested with phenolized or tncresohzed 
antigen, the interference is absent or reduced to such a point that it is not mis- 
leading Incubation over night at about 37 C and then for twenty-four hours at 
room temperature gives better results than other methods of holding described in 
this paper Variations in the opacity of the antigen within fairly wide limits 
have no great influence on the correct interpretation of results A rapid and 
satisfactory method of reading tests, based on the clearing of the fluid and the 
manner of the distribution of the agglutinated and nonagglutinated bacteria at 
the bottom of the tube, is presented Authors’ Summary 


Properties of Mefhvlic Tuberculous Antigen L Negre and A Boquet, 
Ann de I’lnst Pasteur 45 415, 1930 

The efficacy of this antigen, considered in a previous paper ( A.ntigenotherapie 
de la tuberculose par les extraits methvhques de bacilles dt Koch, Pans, Masson 
& Cie, 1927), IS further studied, with some observations on the mechanism of its 
action Experimental tuberculosis responds favorablj to subcutaneous injections 
if they are not given too close together and are not repeated oftener than twice 
a week Acetone senes best as a sohent for tbe waxv substances of the organisms 
that serve in the preparation of the antigen The methilic antigen combats 
intoxication m the rabbit following the injection of either dead bacilli or of 
acetone extracts The general state of the tuberculous patient is thus improved 
bv an antitoxic action of the lipoids of the bacilli in the antigen The lymphocyte 
monocyte ratio is increased Massive doses of methyhc and ether extracts of 
organisms treated with acetone, given intra\enouslj or subcutaneously, circum- 
scribe and retard the evolution of the tuberculous process Acetone extracts cause 
the reverse An intense sclerosis of pulmonary lesions is noted in certain cases 
A paiticularly favorable action is apparent in tuberculosis of the ganglions, joints, 
peritoneum, pleura, ej^es and genitalia In cutaneous tuberculosis, the extracts 
act on the gum tissue, the ulcerative and legetatmg lesions and the papulonecrotic 
tubercuhds Great service ma\ also be rendered in renal tuberculosis and m 
pulmonary types in the earh and torpid forms, ulcerocaseous and fibrocaseous 

M S M •IRSHALL 


BCG FROM Limphatic Gingiioxs or Vvccinated Glixea.-Pigs E 
Piazecka-Ze\l\nd, Ann de I’lnst Pasteur 45 439, 1930 

Guinea-pigs vere vaccinated with BCG by mouth In joung animals, more 
surelj than m adults the BCG passed the intestinal mucosa and nas recovered 
from the hmphatic ganglions b^ culture quite regularlj between the second and 
fourth w-eeks follownng ingestion ot the laccine, and irregularlj up to the tenth 
week Although a positue tuberculin test was noted organisms were not recoiered 
after this time ^ r o r 

M S aInrshall 
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On the Adaptation of Spirochaeta Pallid \ to tiil Brmn F Georgi 
and C Prausmtz, Arch f Hyg 103 173, 1930 

Altered antigenicity of Spuocliaeta palltda grown under different cultural con- 
ditions IS shown Stock cultures were grown on ascites agar plus rabbit kidney 
Distinct morphologic changes were noted when the cultures were transferred to 
ascites agar to which rabbit brain had been added When animals or patients 
were immunized with altered strains that had been killed by heat or alcohol, the 
antiserums were found to be strain specific by the complement-fixation test 
Pseudospecificity was ruled out by control tests When transferred to brain-free 
medium, this neurotropism was lost It was regained in brain medium, however, 
the change being readily reversible Edna Delves 

Complement-Fixation with Alcoholic Extracts or kfEviNGOcocci H 
Sachs, Ztschr f Imniunitatsforsch u exper Therap 69 221, 1930 

By washing meningococcus cultures with 80 per cent alcohol, an extract was 
obtained that fixed the complement in conjunction with antimeningococcus serum 
This result is interpreted as indicating that the serum contained “hpoid antibodies ” 

Complement Fixation and Precipit\tion b\ Antidiphtheria Serum F 
Horing, Ztschr f Immumtatsforsch u exper Therap 69 244, 1930 

Alcoholic extracts of diphtheria bacilli and diphtheria toxin fixed the comple- 
ment 111 conjunction ivith antidiphtheria serum However, not every serum may 
be active, even if rich in antitoxin The complement-fixing property may be 
removed by treating serum with diphtheria bacilli 

Activation or Lipoid Antigens bv Choiesterin G F G-vetani, Ztschi f 
Immumtatsforsch u exper Therap 69 277, 1930 

Heterogenetic organ extracts, containing small amounts of lipoids, may acquire 
the function of heterogenetic antigens in complement-fixation and precipitation by 
the addition of choiesterin This effect seems to be due to physiochemical action 
on the antigen 

Chemical Interpret \tion or Immune FIemolisis L Jarxo and L Suranii, 
Ztschr f Immumtatsforsch il exper Therap 69 298, 1930 

Both normal and immune amboceptors consist part!}' of complex aniiiio-acid 
groups and partly of cholic acid compounds 

Tumors 

A Primary Malignant Tumor or Tiir Solar Plexus F C Helwig, G H 
Hoxie and E L Milter, Arch Neurol & Ps 3 chiat 25 162, 1931 

The patient, a woman, aged 60, had had pain in the right lower quadrant of 
the abdomen for about four months, with loss of weight An exploratorj laparo- 
tomv revealed a sarcomatous tumor in the retroperitoneum to the right and above 
the head of the pancreas The tumor was left untouched Death followed ten 
daj's later Necropsy revealed an encapsulated tumor, 6 cm in diameter, that 
apparentl} originated m the plexuses composing the solar group It partly sur- 
rounded the aorta and extended 3 cm below the bifurcation of the renal arteries 
The adjacent Ijmph glands were not involved The tumor contained large areas 
of necrosis and consisted maiiil} of round and spindle-shaped cells among which 
small nerve fibers vere seen No definite ganglion cells were seen Various 
staining methods were used in apparently unsuccessful attempts properly to 
classify the tumor vhich was finall} diagnosed as a neurosarcoma 

George B Hassin 
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Origin and Dei elopment of Giant Cells in Gliomas Bernard J Alpers, 

Arch Neurol & Psychiat 25 281, 1931 

In spite of the progress made m the study of gliomas b> application of the 
methods of the Spanish school, the significance of certain types of cell groups m 
gliomas IS still obscure, i e , m gliomas m which giant cells predominate and 
which are often classified as spongioblastomas Giant cells also occur in astro- 
blastomas and astrocvtomas All of these types of tumors have been studied by 
Alpers He gives a detailed description of a spongioblastoma in which the giant 
cells were especially numerous and situated in the frontal lobe, extending into 
the corpus callosum The callosal portion was rich in astroblasts and astrocytes 
There were few giant cells in this portion, but they were numerous m the cortex, 
where they were scattered among smaller, also multinuclear, cells, mostlj' around 
blood vessels Morphologicallv, some of the cells were young spongiobasts some 
of which differentiated into early astroblasts In addition, there were large astro- 
cytes, often true monster cells The tumor contained numerous nerve fibers, some 
of which were relatively intact Neuroglia fibers were also abundant in the astro- 
blastic and astrocytic poitions of the tumor Alpers found the giant cells to 
arise from amitotic diiision of the nuclei of ghocytes that failed to become mature 
and were frustrated, as it were, in their attempt to divide normally In some 
cases the amitotic division of the nucleus resulted m the formation of numerous 
nuclei, as manv as twelve m some cells, and in the creation of bizarre form, such 
as rosets George B Hassin 

Ganglioglioma C\ru B Colrmlie, Arch Neurol & Psvchiat 25 309, 
1931 

In two cases of ganglioglioma, termed by some investigators ganglioneuroma 
or ganglionic glioma, reported by Courville (Aiclt Ncwol & Psychiat 24 439, 
1930), the tumors occurred in the floor of the third ventricle The present case 
was that of a w'oman aged 35, who died after an illness of about two months’ 
duration A tumor 2 8 by 2 6 cm was found m the right temporal lobe where it 
almost completely obliterated the inferior horn It was sharply delimited from 
the tissue of the brain and w'as vascular at the margins The cells varied in size 
and shape, their nuclei resembled those of ganglion cells and exhibited typical 
mitotic figures Of great interest were the atypical, bizarre forms of cell divi- 
sion, such as constrictions of the nuclei, indentations and buddings Some cells 
w'ere identified as typical neuroblasts, others as gha cells The walls of the blood 
lessels were hyperplastic George B Hassin 

Skeletal Metastases from Carcinoma or the Rectum A, H Aufses, 
Arch Surg 21 916, 1930 

Observations on eight cases of metastasizing carcinoma of the rectum to the 
skeleton support von Recklinghausen’s theory that metastases to bones are due 
to periaxial stagnation of tumor cells as they pass from the blood vessels outside 
the bonv structure to the vascular bed wuthin the bone, and are not due to pri- 
mary embolic blocking of the vascular channel in the bone by a mass of neoplastic 
cells Blood vessels around the bone are of changeable size Those within the 
bone are of fixed caliber The blood is often carried from a narrow peripheral 
vessel into a wnder channel within the bone marrow The change in size in the 
vascular bed tends tow'ard stagnation of embolic tumor cells and favors their 
multiplication Aletastases to the bones occur in order of frequency in the verte- 
brae, femur, pelvis, ribs sternum, humerus, skull, tibia, radius and ulna 

N Exzer 


Probiems or IiIelixomi J Ewing, Bnt M T 2 852, 1930 

The author states that his object is to enumerate the problems of melanoma, 
not with the ambition of presenting a solution, but with the hope that a simple 
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statement of them may lead to a more definite effort toward a solution He 
notes the fact that the discovery of the nerve origin of the nevus was made bv 
Soldan in 1809, but remained practically unnoticed until rediscovered and elabo- 
rated by Masson m 1927 Whether the nevus cell is neuro-ectodermal or meso- 
blastic IS uncertain 

Cases are seen in which it seems almost certain that the chromatophores in 
nevi of the nen'es develop from nevus cells This \\ould lend support to the 
view that the chromatophore is of nerve origin However, once formed the 
chromatophore seems to enjoy an independent and separate existence Whether 
there are other sources of chromatophoies is uncertain, but improbable The 
proof that the nevus cell is of nerve origin helps to confirm and explain mam 
clinical and anatomic observations that relate melanoma to neurofibromatosis 

The epithelial theory of the origin of chromatophores has lost support In 
the past, confusion has arisen in the fact that certain definitely epithelial tumors 
have been pigmented In this case the author believes that the pigment is due 
to independent chromatophores accompanying the tumor cells, or to the assump- 
tion of the production of pigment by the epithelial cells themselves 

Roy F Feemster 

On the Possibilitv of Transmitting Mvmmvlian Neoplasms Without 
THE Intervention or Living Celis W Crvmer, Ninth Sc Rep on 
Im^estigations of Imp Cancer Research Fund, 1930, p 22 

The application of repeated freezing and thawing to transplantable tumors of 
the mouse and rat reveals a difference between carcinomas and sarcomas The 
subcutaneous inoculation of frozen carcinoma cells is always negative, while that 
of frozen sarcoma cells may give rise to new tumors Different sarcoma strains 
v'an m the extent to which freezing affects their transmissibility In two ot 
the three strains examined it was rare to obtain tumors bv the inoculation ot 
frozen material In the third tumor it was of frequent occurrence There are 
further variations in this same sarcoma strain in the course of its propagation, 
at one time freezing may completelv abolish the transmissibilitv, at another tune 
100 per cent of positive results may be obtained bj' the inoculation of frozen 
material Frozen sarcoma tissue, which on inoculation produces tumors in a 
high percentage, rapidly loses this power by incubation or bv repeated washing 
with saline It has not been possible to cultivate cells in vitro from material 
that has been subjected to repeated freezing and thaw'ing This is also true of 
normal cells, carcinoma cells and sarcoma cells It is safe to conclude from the 
results that carcinoma cells are killed bj repeated freezing, behavnng in this respect 
like normal cells It can also be concluded that the cells of diffeient sarcoma 
strains show biologic differences when tested m this waj* and that such differences 
are exhibited even by cells of the same sarcoma strain (37 S) when tested at differ- 
ent times Whether these differences must be interpreted as variations in the 
resistance of the cells to death by freezing or as indicating the possibilitv of trans- 
mitting mammalian malignant neoplasms without the intervention of liv'ing cells 
cannot be decided conclusivelv on the basis of the evidence available at present 
It IS pointed out, however, that the experimental evidence of previous workers 
so far as it is based almost entirel> on negative results with cell-free material 
obtained from mammalian carcinoma cells, is not as conclusive for the absence 
of an agent separable from the living tumoi cell as has hitherto been supposed 

Authors Summ-vrv 

Ox THE TrAXSVIISSIOX OF THE RoUS SaRCOMA No 1 OF THE FOW 7 BV FrOZEX 
Material W Cramer and L Foulds, Ninth Sc Rep on Investigations 
of Imp Cancer Research Fund, 1930, p 33 

The experiments present a complete senes of phases m the life cvcle ot the 
Rous tumor no 1 In one phase, which is most commonh seen, it is readih 
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transmissible without living cells and is therefore presumed to contain a highly 
virulent agent m a relatively high degree of concentration In another phase it 
cannot be transmitted without living cells, even when loss of the agent bj^ incom- 
plete extraction and retention by the filter candle is excluded by the device of 
using frozen material for inoculation Therefore, m that phase the Rous sarcoma 
no 1 behaves like a mammalian neoplasm The negative results obtained with 
the frozen material in that phase prove that the process of repeated freezing and 
thawing adopted m these experiments is capable of killing all of the sarcoma 
cells Between these two extremes there are all degrees of transition represented 
by attenuation or diminished concentration of the agent The observation that in 
these phases of transition inoculation of the frozen material gives better results 
than inoculation of the filtrate is an indication of the fact mentioned, that the 
preparation of a filtrate necessarily involves a loss of the “agent” partly bv 
incomplete extraction and partly owing to a partial retention of the agent bj' the 
filter candle The extent of this loss, as demonstrated by these experiments is 
considerable, and is greater tlian is at present realized This lends support to 
the view expressed m the preceding paper, that the failure to transmit a malig- 
nant new growth bj' a filtrable extract cannot be accepted as conclusiv^e proof of 
the absence of an ‘agent” Transmissibihty bj cell-free material, from whatever 
point of view it may be regarded, can no longer be considered a fundamental 
distinction between mammalian sarcomas and the so-called “filtrable” tumors oi 
the fowl The experimental results recorded in this and the preceding paper, 
therefore, tend to approximate the filtrable tumors of the fowl to the mammalian 
sarcoma Even if one considers the actual results, without making anv attempt 
to interpret them or to discuss their possible theoretical significance, a clear 
analogy is established between the mammalian sarcomas and the Rous tumor 


no 1 of the fowl With bodi groups the inoculation of frozen material gives at 
one time positive lesults, at anothei time negative results The difference between 
these two groups of tumors is only one of degree m the Rous sarcoma the posi- 
tive results are the rule, while negative results are rare , for mammalian sarcomas, 


the rev'erse is true 


Althors’ Summary 


Tar-Cancer Induction in Mice vvmth Spontaneous AIvtigxant New 
Growths J A Murray, Ninth Sc Rep on Investigations of Imp Cancer 
Research Fund, 1930, p 83 

No clear evidence of resistance to the induction ot cancer bv tar was obtained 
in sixty-one mice with spontaneous mammary cancer and in two mice with pre- 
vious cancer caused by tar No significant differences were noted whether recur- 
rence took place or not The result is provisional!} attributed to the use ot an 
active preparation m the testing course of tar painting so that the differences 

betw^een the three series of animals vv^ere obliterated » , r- 

Author s Suvimary 


Nerves and Cancer R J Ludeord, Ninth Sc Rep on Investigations of 
Imp Cancer Research Fund, 1930, p 99 

Throughout this mv'estigation no indication has been found of the existence of 
a specific innervation of cancerous growths The occasional presence of nerves 
in cancer is due, either to the persistence of pre-existmg nerves, or more usually 
to nerves becoming included within the cancer owing to the invasive character 
of Its growth Regeneration following injurv to such nerves mav give a talse 
impression of actual innervation It is concluded, therefore that the growth of 
a malignant tumor is independent of anv specific organization of nerves 

Author’s Suvivivry 
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Experimental Reproduction or Reclus’ Disease or the 1\Iammary Gland 
IN Mice N Goormaghtigh and A Amerlinck, Bull Assoc frang p 
I’etude du cancer 19 527, 1930 

The authors were able to reproduce a marked hyperplasia of the glandular 
structure of the breast in mice by daily injections of a lipoid-free folliculin They 
affirm that this substance is largely responsible for the albuminous secretions that 
characterize the early stages of the disease The hormone of the corpus luteum 
IS thus responsible for the hyperplastic aspect of the disease The disease could 
not be reproduced in castrated mice or in those wuth hjpoplastic ovaries deprived 
of the c\cle and therefore of the periodic action of the corpus luteum They 
believe that cystic degeneration of the breast results from the combined and 
alternating action of two ovarian hormones secreted m doses exceeding the normal 
during a disturbed ovarian cj'cle w’hen the luteinic phase is prolonged 

B M Fried 

MeT'^stasis of Prostatic Epithelioma Into a Giant Cell Sarcoma of 
THE Mesenterv C Simard and J Saucifr, Bull Assoc frang p I’etude 
du cancer 19 544, 1930 

The authors report a case, and present tw’o demonstrative plates 

B M Fried 

SuBixcLAL Melanomas and Their Differential Diagnosis F E Adair 
and G T Pack, Bull Assoc frang p I’etude du cancer 19 549, 1930 

The bed of the nail is raiely the seat of a melanoma The thumb and the 
toe are more frequentlj' affected As a rule, the tumor metastasizes, by w^ay of the 
Ivmphatics It grows more slowly and is relatively less malignant than the same 
type of tumor found in otner organs The differential diagnosis lies betw'een 
panaritum pvogemc granuloma, onvchomycosis, syphilitic chancre, Dupuytren’s 
exotosis, subungual hematoma, fibroma, angiosarcoma and epithelioma 

B M Fried 

Primvra Carcinoma or the Liver Enrico Puccinelli, Arch ital di anat 
e istol pat 1 781, 1930 

A. case is described m a man, aged 53, the clinical diagnosis was sarcoma 
wnth multiple inetastases Postmortem examination show^ed a greatly enlarged 
liver coA'ered with yellowish-green nodules There were also a few nodules on 
the w^alls of the gallbladder There were soft, yellowish swellings connected 
wnth the first and eighth ribs HistologicalD, the nodules of the liver and of 
the bone were of identical structure, consisting of polygonal cells resembling 
those of the liver, arranged in trabeculae and tubules and containing pigment 
similar to biharv pigment The author therefore believes that the case w'as one 
of primarv carcinoma of the liver with inetastases m the skeletal system 

E Weiss 

Hevling of Carcixomvtols Metastases IX' Bone J Erdheim, Virchows 
Arch f path Anat 275 383, 1930 

The healing of carcinomatous metastases in bone, w'hen associated with marked 
new formation of osseous tissue, w'as first thoroughly studied by von Reckling- 
hausen and has received attention from other pathologists since his time The 
heahng of osteoclastic metastases nas, on the other hand, according to Erdheim, 
received scant attention He cites several instances in which the bony union 
of a spontaneous Iracture due to such a meta'^tasis led the surgeon to conclude 
that the fracture could not have been due to metastasis, simply because union did 
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occur Erdheim reports a detailed histologic study of the changes seen in a case 
of osteoclastic metastasis and presents an interpretation of the alterations noted 
The patient was a woman, aged 74, who died of malignant bilateral papillarj 
adenoc} stoma of the ovary, with multiple metastases m the heart, lungs, pancreas, 
sternum and vertebrae Localization of the metastasis in the bone marrow led to 
disappearance of the marrow cells and to condensation of the reticulum of the 
marrow The condensed reticulum became the stroma of the metastasis Growth 
of the tumor led to widespread destruction and resorption of the spongv bone, 
destruction of bone w'as often associated with microfracture of the osseous 
trabeculae Proliferation and fibrosis of the stroma of the tumor w'as followed 
by fatty change and necrosis of the tumor cells, apparenth as the result of loss 
of blood suppK Disappearance of the tumor cells led to the formation of fibrous 
scar tissue, in which fat or marrow' cells might later be deposited The trans- 
formation of the scar tissue into fattv or cellular marrow appeared to be associated 
with a loss of the immunitv that the tissue had developed during the process of 
disappearance of the tumor cells, since such secondarily formed marrow' again 
became the site of metastasis Although the metastases w'ere of the osteoclastic 
type, some new formation of bone did actually occur about the periphery of the 
metastases The new' bone was formed both by osteoblastic apposition on the 
surface of old trabeculae and bv direct calcification of fibrous and osteoid tissue 

O T Schultz 

Bronchial Carcinoma in Leipzig, 1924-1929 M Schlesinger, Ztschr f 
Krebforsch 31 517, 1930 

While the detailed figures given for the incidence of primarj bronchial cancer 
m Leipzig for the six jears under consideration are probablv of little significance, 
since similar figures for Dusseldorf fail to show any indications of parallelism, 
the a%erage occurrence m that time amounted to 13 54 per cent of all cancers 
found at autopsies, the highest ratio shown by any German city The etiologic 
significance of this increased incidence remains as obscure as ever Schlesinger is 
inclined to absolve automobile exhaust gases, as Dusseldorf, w'lth relativelj more 
cars per inhabitant, shows an appreciablv low'er rate, 11 42 per cent Industrial 
gases can be dismissed for the same reason Schlesinger doubts that the statistics 
definitely point to the operation of any irritant factor as the eause of the increase 
The maximal incidence with regard to age was found in the sixth decade Men 
were attacked more frequently than W'omen, and show'ed a predominance of 
incidence on the right side, which was lacking m the other sex The article 
includes a discussion of patholog\, svmptomatology and differential diagnosis oi 
bronchial cancer g Eggers 

Chimnev -Sweeps’ Cvncer Vvmshix-c L E Richter, Ztschr f Krebsforsch 
31 565, 1930 

Richter states that chimney-sweeps’ cancer, reported as occurring in Germanv 
W'lth some frequenc\ in times past, is now' almost nonexistent there He ascribes 
Its genesis to a combination of chemical thermal and mechanical irritation, and 
believes that greater precautionars cleanliness is the cause of its decrease Ii. 
England it still persists to a limited extent, and as it has alw'a\s been more 
frequent there, Richter belle^es that English coal has greater cancengenic power 

H E Eggers 

Testicllar C\ncer w'ith Old Epididvmal Tuberculosis F Kt aces, 
Ztschr f Krebsforsch 31 587, 1930 

There is here reported a case of testicular cancer occurring four \ears after 
the appearance of epididjmal tuberculosis There was no e\idence of the infec- 
tion in the remo\ed testis and the writer, dismissing the possibiliU of con- 
current disease behcies that the cancer was due to the chronic irritation of the 
infection „ _ 

H E Eggers 
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Diagnostic Reactions tor Cancer R Maislich, Ztschr f Krebsforsch 31 - 
605, 1930 


A critical studj^ of the various general reactions proposed for the diagnosis of 
cancer by laboratori^ methods leads Maishch to the conclusion that as yet no 
specific diagnostic measure has been developed, even though a few would seem to 
have limited clinical applicability 


Familiai Tendency to Occurrence of Sarcomas and Spontaneous Frac- 
tures R Werner, Ztschr f Krebsforsch 32 40, 1930 

There is here reported the historj' of a familj’^ in which three children of 
parents apparently free from significant disease all showed marked tendency to 
tractures from ordinarily inadequate trauma One of these died in childhood, but 
each of the survivors developed sarcoma at the site of the latest fracture during 
the third decade A son of one of them showed the same liability to fracture 
and likewise died of sarcoma at the site of the latest fracture 

H E Eggers 

The Significance of Single Trauma in the Incidence or Cancer M 
ScHAD, Ztschr f Krebsforsch 32 43, 1930 

From a study' of previously reported cases, to which are appended two more 
bi the w'riter, the following conclusions are reached There are w'ell authenticated 
instances of carcinoma originating locally after a single trauma, after a short 
period of latency and in the absence of other locallv predisposing causes Such 
cases are especially frequent in young persons, although with these there frequently 
is a longer period of latency than w'lth older persons There is a frequent direct 
relation of location and time to the injury, m w'hich healing may or may not 
have occurred No definite limit of time can be placed on the period of latency, 
It mav be very short, or the cancerous development may occur after years of 
precancerous change Not the degree of injury, but the extent and character of 
the reaction to it are the important factors m this connection In any single 
case, the exact importance of the injury may be exceedmglv difficult to determine 

H E Eggers 

Speciiic kloRPHOLOGic Criteriy OF Tlmor Cells H Hirschfeld and E 
Ki el-Raw'idow'Icz, Ztschr f Krebsforsch 32 139, 1930 

These w'riters confirm the obseri'ations of Lipschutz as to the morphologic 
changes which the latter terms the “plastin reaction,” m tumor cells Like 
Lipschutz, they find these changes only in a limited portion of the cells, and they 
w'ere not able to discover them more frequently in cultured tumor cells They 
venture no opinion as to their value as fundamental criteria of malignancy 

H E Eggers 

Medicolegal Pathology 

The Role of Syphilis in the Etiology of Angina Pectoris, Coronary 
Arteriosclerosis and Thrombosis, and of Sudden Cardiac Death 
Aldred Scott Warthin, Am Heart J 6 163, 1930 

Active syphilitic lesions of the larger coronary branches are infrequent They 
rarely produce occlusion of the vessel or lead to thrombosis or myocardial infarc- 
tion Arteriosclerosis of the coronaries, coronary' occlusion, coronary thrombosis, 
myocardial infarction and angiila pectoris are more frequent in latent syphilitic 
cases than m nonsyphilitic cases Sy'philis predisposes secondarily to coronary 
and aortic sclerosis and their resultant cardiac pathologic changes Sudden death 
irom heart failure w'as found almost five times as frequently' m autopsies, in 
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syphilitic cases as in those in nonsyphihtic cases In the majority of cases death 
was due to cardiac insufficiency and dilatation, resulting from a diffuse intersti- 
tial myocarditis of slight degree, leading eventually to fibrosis 

Author’s Summ'^ri 


CiNCHOPHEN (AtOPH'VN) PoISONIRG La.WRENCE PERSONS ARD WaRREN G 

Harding, Jr, Am J M Sc 181 115, 1931 

Fifteen cases of fatal poisoning due to cmchophen have been recorded, includ- 
ing the four here reported Striking pathologic changes in the liver have been 
found in all of the fatal cases studied at necropsy In these cases, the total 
amount of the drug taken has varied from 37 5 to 7,050 Gm Intensive dosage 
with cmchophen may produce acute hepatic degeneration Long continued admin- 
istration of the drug in moderate doses may result in subacute and chronic hepatic 


degeneration 


Authors’ Summart 


Traumatic Pneumocephalus S W Miller, R N Klemmer and P O 

Snore, J A M A 96 172, 1931 

An interesting case, apparently the eleventh recorded, of air in the cerebral 
lentncles due to extensive cranial fractures is reported 

Electric Shock W Maclachlan, J Indust Hyg 12 291, 1930 

This report is based on a study of 479 selected cases of electric shock Two 
types of cases are considered 1 Those m which the patient receives an electric 
shock followed by unconsciousness m which the patient stops breathing, resus- 
citation IS instituted, and in a variable length of time the patient breathes and 
lives There were 323 such cases m this series 2 Those m which an electric 
shock IS followed by unconsciousness during which the patient stops breathing, 
resuscitation is started, but the patient fails to breathe and dies (156 cases) Com- 
plicated cases, such as extensive burns, a broken neck or back, etc , were rejected 
It was thought that by limiting the investigation to these two definite types the 
comparison might disclose some definite trend of interest In grouping cases by 
months, it was found that more deaths occurred in September, the maximum of 
successful resuscitation occurring m March Less clothing is worn in summer 
and, together with perspiration, might account for more deaths in summer, there 
being less resistance at the point of contact In grouping cases by the hour of 
the day, it was found that for some unaccountable reason the most successful 
resuscitations occurred between 1 and 2pm In comparison by potentials of 
the circuit, the percentage of recoveries rises as the potential increases, probably 
because inexperienced workers handle lower potentials with less precaution and 
protection High potentials are more protected and are handled by workmen of 
experience, usually with a poor or accidental contact and at times through an arc 
It was found that the shorter the duration of the contact, the more was the suc- 
cess realized m resuscitation The shorter the time between the shock and the 
institution of artificial respiration, the greater was the number of recoveries 
The path of the current was found to have little or no effect 

C G Warner 

AIigiuvtori Bullets Lecierco and Muller, Ann de med leg 10 33, 1930 

Two cases are piesented in which the bullet causing the death of the person 
had been found at autopsj to have been carried bv the blood stream far from 
the end of its trajectorv In each case, the bullet entered the aorta and was 
tound lodged m the left fen oral arterv 
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A study of ten cadavers was made to determine wh> the bullet had followed 
the left instead of the right common iliac arterj The angle with the vertical 
made bv the left common iliac arteiy w^as found to be 30 degrees, wdiereas that 
made b} the right common iliac arterj' w'as 45 degrees In nine cases the spur 
in the lumen of the aorta caused by the iliac bifurcation was not vertical, but 
inclined to the right 

The literature is reviewed, and migratory projectiles are divided into three 
groups, depending on whether the bullet penetrated to the veins, the cavities of 
the heart or the arteries The majoritj' of cases belong to the last group 

The medicolegal importance of a thorough search for such migratory bullets is 
emphasized 

Sudden Death from H\PERpiNbTA or Lingual Ionsii Mwiile and 

SoLTTER, Ann de med leg 10 573, 1930 

The case is reported of a man, aged 25, with chronic alcoholism, who ivas 
knowm to have died suddenly and quietlj in his sleep He had suffered from 
attacks of dyspnea and choking associated with letrosternal and epigastric pain 
for vears, one such attack shorth preceding death 

At necropsv, m addition to marked hypertrophy of the lingual tonsil and hyper- 
trophy of the palatine tonsils and of the lymphatic tissue adjacent to the epiglottis 
and the larj'nx, there were islands of hyperplastic lymphatic tissue m the omentum 
and mesentery Multiple hemorrhages were visible microscopically m the adenoid 
tissue of the pharynx There was no Ijmphatic hyperplasia in the spleen, thjmiis 
or follicles of the large intestine A plug of mucus obstructed the larynx Ihe 
other organs were normal 

Death appeared to be due to asphyxia brought on bv the lesions in the throat 
(a) mechanically from obstruction (b) reflexly, by laryngeal irritation, (c) b\ 
cardiorespiratory failure due to possible excessive sw'allow’ing of air associated 
with the condition of the throat, or (rf) in association with one of the lymphatic 
diatheses m w'hich sudden cardiac deaths are frequent Bvrton 

Death From Pleural Inhibition C Richet, Jr, and J Dlblinevl, Ann 

de med leg 10 773, 1930 

Under varjing circumstances, intercostal incisions were made into the pleura 
of rabbits In an unanesthetized animal, the normal reflex is inhibition of the 

respiratory center, the seventy of which, judged by the speed w'lth w'hich the 

animal dies, is directly proportional to the extent of the incision If the field 
IS anesthetized w'lth procaine hydrochloride, death follows after twice as long 
a period 

These inhibitory reflexes are augmented by general anesthesia, traumatic shock 

and tracheal irritation In the latter two conditions, the result is twofold (1) 

a sudden mspiratorj apnea from pleural shock, follow'ed hj' (2) progressive inhibi- 
tion of respiration until death occurs The latter stage is due to associated inhibi- 
tory effects, W'hich include (1) low'ering of arterial tension (inhibition of 
the \asomotor center), (2) patellar, corneal and pupillary areflexia (inhibition of 
medullar j centers) and (3) persistence of bright red blood m the carotid arterj 
(inhibition of cellular activity) 

Brief protocols are given of four experiments m w'hich death follow'ed suddenly 
after the rabbit’s pleura or lung had been touched or pinched 

E\an Barton 

Rapid Death from Ostfoma of the Dlra Mater M Coi ifz and R 

Fauquez, Ann de med leg 11 48, 1931 

A. metal worker was found unconscious During a short conscious interval, 
he complained of severe headache and stated that he had had a similar attack 
one jear before Death occurred the next dai, and autopsj' showed slight super- 
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ficial abrasions of the head and right knee, probablj caused bj a fall, passu e 
hj'pereinia of both lungs and two osteoph 3 'tes in the front of the falx cerebri, 
with slight compression of the right frontal lobe The origin of the osteophj'tes is 
discussed The sudden death is ascribed to \agus inhibition 

A.RTHOR B BR'iAM 

Technical 

A Quick Method for Preparing Homogeneous Suspensions of Hemo- 
L1TIC Streptococci Sophie Spicer, J Immunol 19 445, 1930 

The strain to be used as antigen is growm on 02 per cent phosphate broth for 
three or four generations, and is transplanted twice a day (Since the strepto- 
cocci grow^ poorlj on phosphate broth alone, better growth is obtained by heavier 
inoculation A pipet should be used instead of a loop, using about 0 2 of 1 cc 
of the culture in about 5 cc of broth ) The day of the test, the antigen is 
planted in potato-phosphate broth Approximately 40 cc of 0 2 per cent phos- 
phate broth IS poured into 100 cc bottles containing sterile potato strips (This 
method requires the preparation of at least twice as many bottles as is usual ) 
The broth is then heawly seeded, 2 cc of culture being used for each bottle The 
bottles are incubated at 37 C for not longer than tw'o hours Thej’’ are shaken 
everj' fifteen minutes to stimulate grow'th The two hour growth, however, is 
too thin to be used directly m the test A. proper emulsion is obtained as follows 
The culture is centrifugated for thirU minutes at high speed to throw down the 
cells The supernatant fluid is then poured off, and the cells are resuspended in 
enough of the same “supernatant” to give it a greater cloudiness than is desired, 
this IS again centrifugated for fi^e minutes at low speed to throw down any 
coarse granules that may be present An antigen of desired cloudiness is thus 
obtained This simple, quick and effectne method of preparing the antigen gives 
hope of extensne diagnostic application of the agglutination test to the hemolytic 
streptococcus Author’s Su MMARV 


Roentgenologic Studies of the Spleen in Experimental Tuberculosis 
OF Guinea-Pigs S Lor'vxd, Ztschr f Tuberk 56 347, 1930 

An operative method is described, by which small copper tags are clamped on 
the splenic capsule in animals Roentgenologic observation shows then the altera- 
tions m the volume of the spleen that occur after infection with tubercle bacilli 

M^x Pinner 


CoMPLEMExr-Fix'tTiox ACCORDING TO Neuberg-Klopstock R Le\ \ , Ztschr 
f Tuberk 57 163, 1930 

On the basis of examination m 340 cases the following conclusions regarding 
complement-fi Nation according to Neuberg-Klopstock are reached A strongly 
positive reaction occurs only in cases in w’hich there are active tuberculous lesions, 
and m from 13 to 17 per cent of these cases the reaction is w^eaklj' positive The 
percentage of positive reactions m cases of active tuberculosis is altogether only 
60 per cent The procedure is too complicated to be of value m routine examina- 
tions, especially since its reliability is not great , , -p 


The Difperential White Blood Cell Count in Collapse Therapi in 
PuLMONARt Tuberculosis R Griesbach, Ztschr f Tuberk 57 177, 1930 

The author based his serial studies of the white blood cell picture m patients 
with pulmonarA tuberculosis on the assumption that m tuberculosis Schilling’s 
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three phases of reaction have the same significance as in other infectious diseases 
According to this concept, the hematologic reaction of the body against an infec- 
tion IS characterized by (1) a neutrophil phase of fight (Kampfphase), (2) a 
monocytic phase of defense (Abwehrphase) and (3) a lymphocytic phase of heal- 
ing (Heilphase) Following numerous serial examinations of a large number of 
patients the author concludes that the differential white blood cell count is an 
indispensable means for prognostication and for the determination of the optimal 
collapse and of the proper time for reexpansion It is particularly emphasized 
that only serial examinations have prognostic significance Max Pinner 


Tubercle Bacilli in LarilNGEal Smears G von Haiener, Ztschr f Tuberk 
58 244, 1930 

In smears from the larynx tubercle bacilli could be demonstrated in only a 
few cases in which they could not be found nn the sputum On the other hand, 
in many cases this method yielded negative results when the sputum was positive 

Max Pinner 


Kahn’s Rapid Reaction H Boas, Acta patli et microbiol Scandinav (supp 
3), p 69, 1930 

In 5,361 cases the Kahn reaction of blood serum corresponded with the Was- 
sermann reaction in 93 per cent A nonspecific reaction occurred only once in 2,226 
serums The Kahn test is simpler and more sensitive than the Wassermann test 
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The Relation of Splenectomn to the Resistance of Rats to Trypano- 
soma Lewisi W H Taliaferro, P R Cannon and S Goodloe 

Early investigators, especially Laveraii and Alesnil (1901), reported that in an 
infection with Ti ypanosonia lezvisi dividing forms occur in the blood of a rat only 
during the first few davs, and that nonreproducing adults are found exclusively 
thereafter Taliaferro (1924 and 1925) found that this peculiar life cycle is due to 
the resistance developed by the rat, since he demonstrated in the rat an antibody 
or reaction product which has the specific property of inhibiting the reproduction 
of the tr 3 ’-panosomes, but not of killing them Regendanz and Kikuth (1927) con- 
cluded that the spleen, owing to its richness in cells of the reticulo-endothehal 
system, is one of the chief sites of the formation of this antibody, because after 
splenectomy the trypanosomes reproduce for from two to five days longer than 
normally Mannorston-Gottesman and Perla (1930), Marmorston-Gottesman, 
Perla and Vorzimer (1930) and Perla and Marmorston-Gottesman (1930) essen- 
tially corroborated the results of Regendanz and Kikuth Other investigators, 
notably Coventry (1930), demonstrated that there also develops in the rat a 
trypanocidal antibody, or possibly a series of them, which eventually sweep the 
trypanosomes from the blood and thereb> terminate the infection 

The present investigation was undertaken to study the cellular basis of the 
resistance which rats develop against T leivist and in particular to ascertain what 
effect IS produced by splenectomy on both the reproduction-inhibiting antibody and 
the lysin, when performed at different stages throughout an infection with T 
letvisi and when performed on infected rats of different ages and in varying con- 
ditions of health The effects were studied by ascertaining whether in a given 
infection the reproduction of the trypanosomes, as indicated by the presence of 
dividing, short or variable forms, occurred for more than the ordinary length of 
time or recurred after it had subsided, and whether the trj'panosomes persisted m 
the rat’s blood for a longer time than normally 

The results may be summaried briefly as follows Splenectomy when performed 
on young healthy Bat tontUa-hes rats from seven days prior to infection to forg- 
one days after infection does not markedly influence the formation of the repro- 
duction-inhibiting antibody against T lezvtsi (thirty-five rats) It does, however, 
markedly affect this antibody when performed on j^oung rats infected with Baiton- 
ella 1 at similar intervals (thirtv-three rats) In general the effect of splenectom^ 
IS slight when performed six days prior to intect’on, is more marked when per- 
formed on the same daj' as infection, is pronounced when performed from 
five to ten days after infection and is \ery slight or nil when performed 
from twenty -one to fifty-eight days after infection For example, m normal 
infections the trypanosomes show reproduction for from five to nine days with a 
slight variation of from one to tyvo days more, after yvhich only adult forms of 
extremely uniform length occur, yvhereas in rats splenectomized on the fifth day 
after infection the tr\panosomes exhibit reproduction (although to a lessened 
degree during this prolonged period) for from thirteen to thirty -one davs, yvith a 
slight variation of from ten to ninety -days more, after yyhich the infection assumes 

1 This infection is found to occur in a latent form in practicallv all stock 
rats Since it sometimes flares up after splenectomy, yyith fatal results, its occur- 
rence in the present series of experiments had to be rigidly controlled 
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its ordinar}' aspect with onlj^ adult forms occurring Splenectomy in young rats 
suffering from a paratyphoid infection (four rats), gestation (four rats) or a 
blockade with india ink (eight rats) or in old rats infected with Bai tonclla 
(twenty rats) uas marked by somewhat similar results These data demonstrate 
that the spleen is of great importance in the formation of the reproduction- 
inhibiting antibody in infections with T Iczi'ni, and that the macrophage system 
has a functional level which develops so effectively^ in rats infected vvnth T Iciuisi 
that reproduction of the trypanosomes is checked by about the eig^ith dav This 
lunctional level is lowered by splenectomy and bv other factors such as infection 
w ith Bai ionclla, pregnancy', etc , but no one of these seems sufficient to cause any 
marked disturbance of the infection with T lezvizi, whereas two or more bv their 
additiv'e effect markedly change the course of the infection 

Furthermore, splenectomy influences the try’panocidal antibody which is asso- 
ciated vv'ith the termination of the infection, since the infection lasts longer in 
splenectomized (seventy rats) than in unsplenectomized (thirty -two rats) animals 
This effect is more marked when there is a concomitant infection with Bai ionclla 

The effect of splenectomy is specific, since castration, performed with about 
the same operative trauma as splenectonn is vMtliout demonstrable effect on 
infection with 7 Iczvisi (twenty rats) 

During the course of this investigation cerfain secondary facts were demon- 
strated Infection with T hzvizi in Bai ionclla-iree rats (twenty'-fiv'C rats) pro- 
duces a significant increase in the size of the spleen during the first few day's of 
infection and a demonstrable increase in histologic cellular activity as compared 
with that of normal healthy' rats (twenty -six rats) Splenomegaly is more pro- 
nounced in rats infected vv'ith BaifotieUa alone (ninetv -three rats) than in rats 
infected with T lezvisi alone (twenty -fiv'e rats) and is more pronounced in rats 
with both infections together (forty -eight rats) than in rats with either alone 
T Iczvisi IS nonpathogenic, since death of the rats can be correlated vv'ith a con- 
comitant Bai ionclla or paraty'phoid infection 

DISCUSSION 

PvLL Cv^^o^ E R Long believ'es that certain intracellular conditions are 
unfavorable tor the growth of B tubei ciilosis Against trvpanosomes there may 
be similar intracellular inhibiting substances winch are difficult to demonstrate 

I Pilot Hav'e there been relapses following splenectomy in the latent 
period^ Relapses following splenectomv have been noted in patients with malaria 

W H Talivferko Approximately one third of the rats have relapses 
following splenectomy' 

The Copper vnd Iron Content or the Blood Serlvi in C-vncer vnd in 
Pregnvncv Arthur Locke and E R Main 

The iron content of the hemoglobin-free serum of normal persons v'aries from 
a mean value of 1 microgram per cubic centimeter for young men to the value 
of 0 86 microgram per cubic centimeter for young women It is slightly higher 
in old age and in pregnancy, is markedly highei m bilirubinemia and in the blood 
of the umbilical cord of new-born infants and mav be slightly lower m advanced 
carcinoma and in leukemia The copper content of the blood serum varies from 
a mean value of 0 80 microgram for young men to a value of 0 90 microgram for 
voung women It is slightly lower in bilirubinemia, is markedly lower in the 
blood of the umbilical cord of new-born infants, is slightly higher in leukemia, and is 
markedly higher in late pregnancy and in advanced carcinoma The Cu Fe ratio 
varies from the normal mean of 0 8 — 1 1 to the low values of 0 33 — 0 6 1 found 
in the blood of the umbilical cord of infants and in bilirubinemia to the high v alues 
of ] 8 — 2 3 1 found in pregnancy and in carcinoma The lowered copper lev'el in the 
fetal blood is paralleled by increased concentrations of the metal in the fetal tissues 
The increased copper level in the blood of the pregnant mother is paralleled by 
an increased antitry ptic index The antitry ptic index of the blood serum is also 
increased in carcinoma Since the inactivating action on trvpsin ot the two sub- 
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stances, C 3 anide and cj'steine, appears to be directed toward the cations of copper 
and iron contained in the catalytic nucleus of that enzjme, it is assumed that the 
action of antitrjpsm may be similarly directed and that the affinity of antltr^psm 
for copper, thus expressed, may be the source of the rise m the concentration of 
copper in the blood serum w'hich follows induction of a high antitryptic index 
Further conclusions are drawn as to the relation of the increased le\el of copper 
and antltr^psm in the blood to certain of the sequelae of cancer and of pregnancy 

DISCOSSIOX 

\Y F Petersox Is there an\ relation betw'een antitryptic activity and the 
unsaturated fattj acids ^ 

API OCKE The content of unsaturated fatty acids fluctuates parallel wnth 
the antitryptic concentration 

CoLoisiES OF Hemolytic Streptococci ox Chocolate Agar Ruth Tunm- 

CLIFF 

While studying colonies of hemohtic streptococci on chocolate agar, I observed 
that those from tjpical cases ot erysipelas and septic sore throat turn this medium 
green, generally at a temperature below 34 C, while those from scarlet fever 
produce no change, or occasionalK a slight greening after several dav's’ growth 
On this medium, typical colonies ot streptococci from scarlet fever are seen by' a 
culture microscope, to form slightly' granular, conical colonies , those from erv'- 
sipelas smooth and com ex colonies , while those from septic sore throat form 
colonies that are rough, indented, conical or convex and of the color of gun metal 
Although the surface of the colonv from septic sore throat is rough, the edge is 
regular 

Chocolate agar is prepared by adding 8 cc of defibnnated sheep blood to 150 cc 
of melted plain agar, heating the mixture to 90 C , cooling to 50 C and pouring 
into plates Dextrose and lack ot air appear to inhibit greening According to 
McLeod and Gordon greening and bleaching of heated blood agar are due to the 
production of hydrogen peroxide Dr Clarence Saelhof is studying this reaction 
and finds that pure hemoglobin, prepared from sheep blood accoidmg to the 
Marshall-Welker method, gives the same color change as whole blood He can 
substitute gelatin for agar and still get greening So far, attempts at growing 
streptococci m liquid mediums containing heated hemoglobin have not resulted m 
producing any distinctive changes m the spectroscopic bands 

Many cultures of hemolytic streptococci remain stable for vears both culturallv 
and serologically, but a few appear to dissociate, and the cocci from these dis- 
sociated colonies differ from the asual type, in colony formation and immunity 
reaction and sometimes m production of color on chocolate agar and m virulence 

Sixteen strains of hemolytic streptococci from erysipelas have been studied, 
which form the same tvpe of colonv and bv the opsonic test belong to one group 
They form large, smooth flat or slightlv conve' hemolytic colonies on blood agar 
and smooth, convex colonies on chocolate agar which is turned green Five other 
streptococcus cultures from erysipelas have been examined, which appear to have 
dissociated from typical cultures and vvhicn form on blood agar four tvpes of 
colonies atypical of ervsipelas streptococci pigmented yellowish, hemolytic, small 
hemolytic, green, and anhemolvtic A.11 ot these colonies, except the small hemo- 
lytic ones, produce green on chocolate agar None of the atvpical strains opsomfv 
like streptococci from ervsipelas 

Tliirtv strains of hemolvtic streptococci from scarlet fever have been examined 
They form small hemolvtic colonies on blood agar and slightlv granular conical 
colonies on chocolate agar, which is not changed in color Here again many 
strains remain stable immunologicallv and culturally One strain isolated in 1922 
has shown no signs of changing until now Bv aging on blood agar slants at the 
temperature of the icebox large moist spreading hemoly tic colonies, which produce 
greening of chocolate agar, have been isolated from two old strains These 
colonies on blood agar are similar to those from septic sore throat and the coccus 
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shows a capsular substance, but dififers from the streptococcus from septic sore 
throat m that it does not form rough colonies with regular edges on chocolate agar 
From a third strain of scarlet fever streptococci a small, smooth, convex colony 
and a flat, rough colonj with irregular outline have been dissociated The cocci 
from these at}pical colonies no longer opsonif3'^ like the scarlet fever streptococcus 
group 

Aging also appears to change the streptococcus from septic sore throat, the 
tj'pical rough colony vith regular edges on chocolate agar dissociating into smooth, 
flat colonies, smooth, convex colonies and flat, rough colonies with irregular 
margins 

The two flat, rough colonies with irregular edges dissociated from strains of 
streptococci from scarlet fever and septic sore throat are typical of rough colonies 
dissociated from other bacterial cultures Tbej^ grow in clumps in dextrose broth, 
form long tangled chains, \ary in size and shape and show bacillary and fila- 
mentous forms The coccus from the original colonies grew diffusely in dextrose 
broth and formed short chains of round cocci Cocci from the flat, rough colonies 
are avirulent for mice in contrast with those from the original colonies, which 
killed mice in twent3f-four hours 

B3' subculturing in dextrose broth, bv passage through animals and by aging, 
man3’' of the dissociated streptococcus colonies 11133' be caused to revert to the 
original tvpe of colony, formation of color on chocolate agar and also the original 
immunologic group 

The difference in the color reaction and the colony formation on chocolate 
agar appears to be further evidence of a biologic difference between the strepto- 
cocci from scarlet fever and those from er3sipelas and corresponds to the spe- 
cificit3 of the immunity tests and the bacteriophagic action 

The observation that dissociated colonies may appear in cultures of streptococci 
from scarlet fever and erysipelas, and that they no longer act immunologically like 
the specific group, may account for some of the confusing results in immunologic 
experiments with these streptococci 


DISCO ssiox 

I Pilot I have made similar studies of these streptococci and have obtained 
identical results 

D J Davis These studies are interesting because they show that the hemo- 
lytic streptococci, as a group, can be integrated into specific strains Have you 
studied hemolytic streptococci from various sources^ There seems to be an over- 
lapping among the streptococci, both clinicall3' and bactenologically 

Rlth Tlxmcliff I have tested many streptococci from various sources 
with immune serum and have not found organisms forming green colonies on 
chocolate agar to be opsonified b3 immune serum prepared against scarlet fever 
streptococci 

CiiROxic Broxchitis with Foreicx' Bodv (Elastic Fibers) Reactions in 
THE Llxgs Fraxklix S DlBois 

The complete report will be published m the Archives of Pathologv 

Ax Unlslal Odontoma Edward H Hatton 

The odontoma is the rarest of tumors that arise from the odontogenic tissues 
It takes its origin from a misplaced germ ot a tooth and as a rule becomes 
clinically apparent during the course ot the second dentition, that is, between 
the ages of 7 and 26 Because of its genesis it has a degree of relationship to 
adamantinoma, multilocular evst follicular C3st and dentigerous c3St 

The specimen to be described was removed b3' Dr H A Potts from the 
mandible of a 3 year old boy because of the destruction of bone connected with 
It and because 01 the possibility of its being a malignant growth It was 2 1 by 
2 9 cm in its two chief diameters and consisted of two portions, one somewhat 
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centrallj' located, but confined largely to one pole, and made up of rather densely 
calcified tissue, and a second part seemingly of soft tissues and occupying all of 
the opposite pole Blocks were removed from both portions for histologic exam- 
ination, decalcified, sectioned and stained by hematoxvhn and eosin, thionme and 
picric acid and van Gieson’s stain 

The densely calcified portion consisted of confused masses of dentine and 
enamel, in places separated by thin strands of connective tissue and remnants of 
enamel organ, as well as of a rudimentary dental pulp tissue This portion was 
similar to the descriptions of the structure of composite odontomas 

The softer portion was essentially embr 3 ’^onic connective tissue through which 
extended numerous bands of enamel organ epithelium, very much like the anlage 
at a very early stage of the germs of the teeth In this portion were the begin- 
nings of rudimentary, badly formed teeth, not more than from 1 to 3 per section, 
in many instances, the arrangement was rather typical , in others, there was 
marked malformation 

The occurrence of an odontoma during the period of the first dentition is 
uncommon The more denselv calcified portion is older, probablj' than the softer 
portion The structure of the latter part suggests a close relationship of this 
tumor to adamantinoma and the multilocular C 3 St 


NEW YORK PATHOLOGICAL SOCIETY 

Amuvci'^aiy Meeting, Jan 22, 1931 
Leila Ch^rltox Knox, Picsident, in the Chan 

Lymphosarcoma or the Ileocecal Junction, with Demonstration or 
Specimens Joseph S Gremal and Ward J MacNeal 

L R , a white man, aged 64, complained of a dull pain in the lower quadrant 
of the abdomen, on the right side, that had continued for one month, with occa- 
sional distention, followed by passage of much gas through the rectum He had 
lost 15 pounds (6 8 Kg ) m six months The movements of the bowels had been 
irregular for one year A tender, somewhat movable mass was palpable in the 
lower part of the abdomen, on the right side The white cell count was 11,400, 
with 91 per cent polymorphonuclears Urinalysis revealed a slight amount of 
albumin, together with hyaline and granular casts 

Resection of the lower ileum, cecum, ascending colon and a portion of the 
transverse colon was done by John F Erdmann The specimen presents a portion 
of the ileum, the appendix, the cecum and a portion of the colon, 340 mm in 
length The ulcerated tumor-bearing portion is 90 mm in length The infiltra- 
tion extends to about 50 mm beyond the ulceration along the wall of the ileum 
The ileum is dilated above the tumor mass, which extends to the ileocecal junction 
The entire thickness of the tumor is about 45 mm The tumor mass consists of 
pale, homogeneous, translucent, firm tissue, extending along the wall of the ileum, 
where the mucosa is still intact In the surrounding fat small, round, opaque, 
grayish spots resembling lymph nodes are present 

I\Iicioscnptc E\ammaUon — The tumor mass consists mostly of b'mphoid cells 
lying in the meshes of a rather scanty fibrillar supporting tissue These cells 
vary considerably in size and shaoe, most of them contain rather abundant cyto- 
plasm and large compact or vesicular, hyperchromatic nuclei Occasional giant 
cells with multiple nuclei are also present A few small mature lymphocytes are 
scattered throughout the tissue Numerous figures of mitotic division are seen 
A large number of eosinophils and large collections of polymorphonuclear cells 
are present subjacent to the ulcerated areas and outside the wall of the intestine 
in the adipose tissue 
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Malignant Nephrosclerosis, \\ith Demonsiratiol or Specimens Joseph 
S Grewal and Ward J MacNeal 

N E, a white j'outh, aged 17, was uell until six months before examination, 
then he had a cold and prolonged bronchitis with loss of appetite For four 
months before examination he suffered from malaise, nausea, vomiting and diarrhea 
The ankles became swollen three months before examination and the eyelids puffy 
two ueeks before 

In the hospital he received a diet low in protein and salt-free He received 
one transfusion of blood (500 cc ) He graduallj declined, with increasing anasarca 
and accumulation of nonprotein nitrogenous bodies in the blood The red cell 
count was 3,000,000 Urmalvsis showed a specific gravity of 1 012, abundant 
albumin, h}'aline and granular casts and numerous pus cells 

At autops}”^, each kidney weighed 280 Gm and presented the gross and micro- 
scopic picture of malignant nephrosclerosis in the uncontracted stage 

E K , a white man, aged 27, was ill in bed for several months seven years 
before examination, with kidney trouble After an interval of good health the 
present illness began, four months before examination, with loss of appetite, 
malaise, headache, weakness and later dj'spnea, blurred vision, diarrhea and edema 
of the legs On admission to the hospital the patient was semicomatose and 
dj'spneic Examination of the blood showed 3,250,000 red cells, and 12,200 white 
cells, 90 per cent of w'hich w'ere polymorphonuclears , uric acid was 51, urea 144, 
creatinine 14 8, carbon dioxide combining pow'cr 26 8 

At autopsy the right kidney w'eighed 65 Gm and the left kidney 200 Gm , 
presenting the gross and the microscopic picture of malignant nephrosclerosis in 
the contracted and the uncontracted stages 

BAcrERiAL Endocarditis in Heart with Incomplete Inter\ entricllar 
Septum, with Demonstration or Specimens Joseph S Grewal and 
W \RD J MacNeat 

R W , a white man, a phj sician, aged 34, had had a plastic operation on the 
nose and upper hp in June, 1930, on return to dutv he remained weak and tired 
quickh , later he lost his appetite and became nauseated, w'lth distress after 
eating On Aug 11, 1930, there was a sudden sharp pain in the back o\er the 
base of the right lung, aggravated b> each respiration Expectoration of blood 
and blood-tinged mucus began and continued, although the pleuritic pain graduallv 
subsided In the hospital his tempcature ranged from 99 4 to 102 F , and to 
103 F tow'ard the end From time to time there W'ere renew'ed attacks of sharp 
pleuritic pain in different areas, with intervals of improvement kleningitis closed 
the clinical historj 

The past history included a record of eighteen surgical operations, most of 
them for double hare lip and cleft palate, but there was also an appendectomy 

At autopsj the heart weighed 575 Gm There were active, soft red vegetations 
on the three aortic cusps, m wh>ch large colonies of streptococci were present 
Incomplete ventricular septum wuth constriction of the right ventricle in the 
rone of the defect, marked Iwpertrophv of both ventricles and persistent loramen 
ovale were present There were septic infarcts of lungs and kidnev and terminal 
meningitis Cultures vielded Stt eptococcus vindatt^ 

discussion 

Ward J MvcNeai The peculiar interest of this last case is due m large 
measure to the fact that the patient was carefulb observed during his life, 
particularlv b} himself He contributed a great manv of the records to his own 
chart, and these were made m an unusuallv objective manner for a patient He 
seemed to take an exceptionallj objective interest in his own illness and was 
willing to offer bets on the condition of his heart after the termination of his 
illness One point that is mentioned is that his heart was not dilated His heart 
held up to the end What killed him was the meningitis The heart, in spite of 
the congenital defects, was functioning reasonablv well During his college davs 
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he was a mountain climber and an athlete, and with this defect m Ins heart he was 
able to hold Ins ow^n wnth Ins fellows Another interesting question has to do 
with the course of the blood through the heart I am inclined to think that a 
good deal of the blood coming from the riglit auricle actuallj passed through the 
foramen ovale into the left auricle, and this because of the curious constriction 
W’lnch impeded the passage of blood from the right auricle through the right 
ventricle into the pulmonary arch I think a considerable amount of the blood 
also passed through the opening in the ventricular septum, tins opening led 
immediately to the region of this constriction in the right ^ entncle, and from there 
was forced through the pulmonary arch The fact that the heart was able to 
do so well and w^as still in systole at autopsy, and that a meningeal infection 
terminated the patient’s life, indicates wdiat a congenitally defectne heart may do 

Relation of Mucous Glands to Tonsil Louise H Meeker 

The mucous glands related to the tonsils are subject to W'lde lanation both in 
location and m manner of opening to the surface The usual location of these 
glands IS in the connectne tissue at the periphery of the tonsillar mass with ducts 



mucous gland ducts opening into cn 
ac^ea 41, had had a previous tonsillectomy 


The patient, 
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opening into adjacent crypts A central location of mucous glands has been denied 
bj mam authors jM% own observations have shown tliat there are many mucous 
glands located beneath the central portions of the tonsil 

The facts brought out by the studies of Fox, Grun\.’ald, Goerke, Kingsbury 
and Lewn, added to the contro\ersal evidence of previous workers, Hammar, 
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Fig 2 — Example of minor branchiogenic cleft opening into the crypt abo\e 
at the left The patient, aged 40, had a history of repeated peritonsillar abscesses 


Le\instein and klaximow, force me to one conclusion The tonsillar area in its 
deielopment is the most unstable portion of the second pharyngeal pouch The 
distribution of mucous glands related to the tonsils is an illustration of this 
instability The i ary mg type of enithelium found where mucous glands open into 
the cri pts is a further illustration of the instabiliti Ducts lined by squamous 
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epithelium may open into the squamous epithehuni of the crypts The ducts ma} 
be single or in groups Ducts ma> also be lined by cuboiclal or columnar epi- 
thelium and the epithelium may be ciliated 

Ciliated epithelium found m the fundi of centrally located crypts is accepted 
bj Dietrich for the first few j cars .of life, and he considers it a fetal remnant 
He mentions that he has seen it once in the tonsil of an adult I have found it 
many times m the tonsillar crjpts of adults and consider it a fetal remnant, because 
other fetal anomalies aie occasionally associated with it 

It ma\ be said in general that ciliated epithelium in the fundus of a crypt 
indicates the opening of the duct of a mucous gland nearbj The area lined by 
ciliated columnar epithelium is rarelv more than 1 or 2 mm in diameter Such 
ciliated epithelium occurs without i elation to mucous glands, and then it is 
undoubtedly a persistent fetal remnant 

Hundreds of tonsils cut in both longitudinal and tiansverse planes have been 
examined J>Iany serial sections have been made The observations m longitudinal 
sections agree with those of mo«t observers Transverse sections have yielded 
the most information about the unusual locations and manner of opening on the 
surface In addition to the variations already noted I have found occasional glands 
from 10 to IS mm in diameter and a few glands wliollj or in part duplicating 
the parotid gland m structure 

The anatomic differences noted assist one m understanding the pathology of 
the tonsil This is especially true in the case of the so-called recurrent tonsil 
of the adult and m that of peritonsillar abscess 

I have found true Ivmphoid tissue extending along mucous glands deep into 
the phanngeal fascia and muscle and not along blood vessels Grunwald gets 
very close to this description, and Hett and Bultei field found extensions of lymph 
follicles about mucous glands in the gorilla and Vcmt monkev This extra- 
toiisillar lymphoid tissue may proliferate cxtensivelj after excision of the tonsil 
proper Peritonsillar abscesses may arise m tins periglaiidul ir lymphoid tissue 

DISCISSION 

Ward T MAcNrAC I think that piobably abundance of material and lack 
of adequate study are nowhere so marked as m eonnectioii with the particnku 
group of pathologic conditions represented by tonsillar material I had the 
opportunity to sit with some prominent laryngologists of this city who were 
discussing diseases of the tonsil In a naive fashion I asked one of them how 
he recognized a pathologic tonsil He thought a minute and then said, “If I can 
discover the tonsil in the throat of a patient, it is a diseased tonsil ” This is a 
challenge to the pathologists to ascertain the nature of this particular tissue and 
to state their observations in such a way as to make an impression on those who 
deal with this region of the body clmicallv I believe that the facts presented 
here will appeal to oui clinical friends, at least, I hope they will, because the} 
serve to explain one of the difficulties with which the laryngologist occasionally 
meets, namely, that of the so-called bad result of tonsillectomy I hope that this 
paper will engage their attention and help them to see that there may be some- 
thing worth while in a study of the structure of the tonsils 


SfROLOGIC Rl ACTIONS IN A CasI 01 Tuill RCUI OSIS OF TIIF SCROUS AIcMIIRANI S 

Adelaide B Eavlis 

A physician, aged 43, exhibited symptoms that made it difficult to form a 
diagnosis Lalioratory tests for Bacillus ivpitoms, B pmalyplioms A and B 
and BiuceUa aboihis gave negative results, also the result of a complement- 
fixation test for tuberculosis was negative The only positive information was 
that afforded b} the Vernes floccuhtion test for tuberculosis, which gave a reaction 
indicatne of active tuberculosis This was disregarded because unsupported b} 
the complement-fixation test and roentgenologic films Necropsy revealed miliary 
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tuberculosis of the serous membranes It is suggested that the complement- 
fixation test might be more successful if the antigen employed were made from 
organisms isolated from particular anatomic regions of the body, also that the 
Vernes test is a valuable adjunct in cases in which diagnosis is difficult 

DISCUSSION 

Blake F Donaldson (by invitation) It was my good fortune to see this 
patient clinically We were very much puzzled by this positive reaction for 
tuberculosis The patient had been febrile for a long time, and it seemed incredible 
to us that we could establish the diagnosis of tuberculosis on this test alone when 
in the x-ray picture the lungs looked almost entirely clear five or six days before 
the patient died I think that it is important that we should have a large number 
of these tests in similar cases, so that we may determine how reliable thej’’ are 

Ward J MacNeal I should like to sound a word of caution which was 
sounded here last j^ear, and that is that the Vernes test may give a highly positive 
flocculation when the patient has not tuberculosis This is particularly true when 
the result of the test goes above 100 It has happened that when we got floccula- 
tions of from 120 to 150, we dealt with generalized malignant neoplasms It is 
obvious that there are involved here factors that are not clearly understood The 
test has a place and is useful, and I believe the word of warning should be coupled 
with the papers which come out from this laboratory, so that it will not be 
for some one else to offer this criticism I am glad to offer it, and I Icnow that 
Miss Bayhs is glad to have it offered 

Adelaide B Baylis I should like to add that that word of warning also 
comes from Vernes’ laboratorj-- In his recent work on tuberculosis, he said that 
in diseases in which there is destruction of tissue one must be careful in inter- 
preting high readings of Vernes’ flocculation test 

Inellence or Pus and Blood on the Action of Bacteriophage Martha 
Applebaum and Ward J MacNeal 

Purulent exudate from human lesions, as well as sterile purulent exudate from 
the rabbit, exerts a marked inhibitory influence on the lytic action of the staphylo- 
coccus bacteriophage This behavior in vitro offers an explanation for the per- 
sistent survival of the bacteria in purulent collections within the body of a patient 
receiving treatment with potent bacteriophage Even when diluted 1 1,000, a 
purulent exudate may show some inhibitory effect in vitro Heating the pus 
at 60 C for thirty minutes diminishes this inhibitory power only to a slight degree 

Undiluted citrated blood, defibrinated blood and diluted blood serum exercise a 
similar inhibitory influence on the staphylococcus bacteriophage, but there is con- 
siderable variation in the behavior of different bacterial strains and possiblj" also 
in the behaiior of different races of bacteriophage 

The analogous experiments with the colon bacillus and its bacteriophage were 
negative in their results under the experimental conditions employed 

The paper is to appear in full in the Journal of Infectious Diseases 

DISCUSSION 

Ward J MacNeal Some extremely modest friend has asked me in regard 
to a particular body fluid, namely the urine We have presented a paper con- 
cerning the behavior of these agents in urine, and the influence of the hydrogen 
ion concentration of urine, and we have in progress other experiments that 
include the combined influence of pus and blood Here there are so many variables 
that very complete records are required 

Efffct of Variations in the Weather on the Symptoms or Patients 
WITH Hat -Fever Marjorie R Hopkins 

A study of these conditions was made at the New York Post-Graduate Hospital 
in 1929 and 1930 in connection wuth the clinic for patients wuth haj'-fever The 
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daily symptoms of patients with hay-fever caused by ragweed who had received 
treatment with extract of ragweed pollen for ten weeks previous to the onset 
of their symptoms, as well as from August 15 to September 29, were recorded 
and correlated with the daily temperature, the humidity, the pollen count and the 
rainfall as noted m Central Park, New York 

It was found that precipitation, a low temperature and a high humidity caused 
a lessening of the ragweed pollen content of the air and thus lessened the symptoms 
of the patients 

Dajs of no precipitation, high temperature and low humidity increased the 
dissemination of the pollen, and this increased the severity of the symptoms in 
the patients 


DISCOSSION 

W C Spain (dj'- invitation) I think that Miss Hopkins has shown us very 
clearlv the relationship between the symptoms of the patient and the pioduction 
of pollen Of course we have known of it for a long time from the clinical 
point of view, but I do not believe that it has before been shown in such a graphic 
way as Miss Hopkins has presented it here tonight 

Ward J MacNeal There has been some newspaper publicity lately in 
regard to sometliing suspended in the atmosphere over Europe, which has been 
reported to have given rise to a considerable amount of disease, and I think 
that possibly some of our friends m this country have thought that the explana- 
tion of this »vas due to suspended particles in the air to which the population of 
certain districts had become sensitive Ibis is just a theoretical explanation 
which IS always possible \\hen we have very little exact knowledge 
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Die GASBEHANDLUNf BOSARTIGER GeSCHWUI STE By BeKNIIARD FiSCIIER- 
Waslls, o o Professor der allgcmeinen Pathologic und pathologischcn 
Anatomic an der Univcrsitat, Direktor des Senckenbergischen Pathologischcn 
Instituts zu Frankfurt am Main, unter Mitwirkung von Priv -Doz Dr W 
Bungeler, Dr J Heeren, Dr S Heinsheimer, Dr G Joos Price, 65 marks 
Pp 472, with 82 illustrations, some colored, and numerous tables Munich 
J F Bergmann, 1930 

This account of the gas therapy for malignant tumors during the thiee j^ears 
from 1927 to 1929 at the Senckenberg Pathological Institute of the University of 
Frankfurt appeared as volume 39 of the Fiaiihfiii let Zeitscliiift jut Pathologic 
The treatment rests on Warburg’s discovery that cancer cells elaborate a large 
amount of lactic acid Attempts were made to alter this fermentative metabolism 
by causing mice with tumors to inhale oxygen, but it proved so unsatisfactory tliat 
other means of stimulating cell respiration were soon added The most promising 
among these adjuvants was carbon dioxide, which was employed for the double 
purpose of increasing tissue respiration and mitigating the untoward effects of 
pure oxj'gen In order to enhance its activity, howe\er, the 0 x 3 gen-carbon dioxide 
mixture was combined with other measures, such as dextrose, insulin, acids, metals, 
d 3 es, the roentgen ra 3 S and so on the best of which turned out to be acids given 
mtravenousl}' 

Alethods thought to be effective m the mouse were later tried out on inoperable 
tumors in man , thus two patients suffering from inoperable cancer of the digestive 
tract were given oxygen and carbon dioxide with hvdrochloric acid by mouth, 
since the introduction of an acid into the circulation was considered too hazardous 
In both cases the tumor seemed to disappear, but Fischer-Wasels, well aware of 
the dangers of premature optimism, concludes onlv that the treatment deserves 
full investigation 

The material described occupies the first three articles m the book The 
remaining seven include such problems as the blood and tissues in acidosis and 
alkalosis, the oxygen taken up by the body during the inhalation of different 
gas mixtures, predisposition to tumors, lactic acid m the blood and tissues and the 
effect of various substances on the metabolism of organs m vutro 

On the chemistr} inv'olved in the work under consideration, the reviewer is 
not competent to pass judgment, nor can the ultimate value of this work to the 
patient be forecast from the outcome in two cases It should be pointed out, 
however, that the fermentative type of respiration occurs not only in the cancer 
cell but m certain normal cells, as even Warburg himself now acknowledges, and 
that the degree to which it mav' be present m cancer often bears not the slightest 
relation to the malignancy of the neoplasm It may be, therefore, that treatment 
with gas for tumors rests on an insecure foundation In any case, the few charts 
introduced to demonstrate its efficac 3 ' against tumors in mice are inadequate to 
prove an 3 'thmg, particular!} as some of the disappearing tumors had ulcerated, 
for this and other reasons the mv^estigation as a whole has been bitterly attacked 
bv Caspari m recent numbers of the Zetlschttfl jut Ktcbtjotschimg 

The Pathoiogv or Ix'ternal Diseases Bj Wiliiavi Boyd, MD, MR CP 
(Ed), Dipl Psveh, FRSC, Professor of Pathology m the University of 
Manitoba, Pathologist to the Winnipeg General Hospital, Winnipeg, Canada 
Cloth, ^10 net Pp 888 , with 298 illustrations Philadelphia Lea & Fcbiger, 
1931 

The title of this book raises the question. What does the author mean by “the 
patholog} of internal diseases^’’ The word pathologj is used in the large sense to 
include not onl}' structural changes, the pathologic anatomy of disease, but pathogen- 
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esis and physiologic phjsiology as well The contents consequently correspond 
roughly to the sections in textbooks and systems of internal medicine that deal 
with pathologic anatomy and pathogenesis, with special emphasis on the relation 
of the clinical manifestations to the associated lesions By internal disease the 
autlior refers to the diseases usually found in the medical wards of a teaching 
hospital or, put in another way, to the diseases that would be covered by a higher 
examination in internal medicine The so-called infectious fevers, a term of rather 
ill defined significance, and “conditions which have no anatomical basis” have been 
left out of consideration The diseases caused by animal parasites have also been 
omitted— trichinosis is not mentioned No satisfactory reason is apparent for this 
limitation in scope The book is intended to be a companion volume to “Surgical 
Pathology” by the same author, and there is considerable overlapping A strict 
division into surgical and medical patholojjy cannot be carried out satisfactorily 
One wishes that the author, who is a skilled and successful writer, might have 
written one comprehensive work on pathology m relation to internal medicine and 
surgery 

The following sinopsis of the contents will show the scope of the volume undei 
consideration diseases of the heart, arteries, respiratory system (laiynx, bronchi, 
lungs and pleura), stomach and duodenum, intestines, liver and gallbladder, pancreas, 
kidneys suprarenal glands, thyroid gland, parathyroid glands, pituitary body, the 
blood, bone marrow, spleen, lymph nodes, thymus gland and nervous system llurc 
is a useful list of references at the end of each chapter The chapters on the 
suprarenal, the thyroid, the parathyroid and the pituitary glands contain much of 
interest The statement on page 541 concerning the lack of physiologic action of 
extracts of the pituitary needs revision The introduction to the chaptei on Blight’s 
disease is well written The illustrations, which deal with gross and microscopic 
changes, are good The style is clear and pleasant Physicians will find tins an 
interesting and valuable book 


GEwDBSPROLircRATioN UNO Saureuasengi eiciigewicht By Dr Rudoei 
Balint, 0 0 Umversitats-Professoi, Direktor der I kfed Khnik dci Pazmany 
Peter -IJniversitat in Budapest und Dr Stefan Weiss, Assistent dei I Med 
Khnik der Pazmany Petcr-Umversitat in Budapest Mit cmem Vorwort 
von Baron A v Koranyi o o Universitats-Professor, Dirketor der III 
Med Khnik der Pazmany Peter-Universitat in Budapest Price, 16 80 marks 
Pp 209, with 59 illustrations Berlin Julius Springer, 1930 


This monograph is a contribution to experimental pathology It had its origin 
in the observations of Balint on the treatment for gastric ulcer with alkalis, which 
led him to the conclusion that the healing of the ulcers is induced more by s> stemic 
alkalinization than by local alkalmization of the ulcer It was found that the reac- 
tion of the blood in patients with ulcer is more toward the acid than toward the 
normal side, even in healed stages or after operative removal of the ulcer A 
gastric ulcer in a patient whose stomach was excluded from the digestive tract bv 
anastomosis of an artificial esophagus with the intestine healed rapidly undci the 
intravenous administration of alkali These and other observations, together with 
the fact that the literature gives contradictory testimony on the effects of acids 
and alkalis on inflammation and repair, led to an extended series of experimental 
studies A discussion of the literature is followed with reports of experiments on 
the effects of administration of alkalis and acids to animals with various lesions 
The results go to show that acids interfere with proliferation of the tissue and 
that alkalis promote the growth of cells and reparative processes Among the 
conditions m which these effects were observed were inflammations produced with 
turpentine, reactions of the skin of man to tuberculin, experimental gastric ulcers, 
wounds of the skin and muscles, cultures from tissues, the various phases of 
tuberculous reactions, the«formation and repair of bone and the growth of carcinoma 
in mice An extensive bibliography adds to the value of this interesting report on 
experimental studies that have much practical significance and which undoubtedh 
will serve as the starting point for further investigations ^ 
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Pathologische Anatomie und Histologie der VERGirruNGEN Bearbeitet 
von Dr Else Petri, Berlin Volume 11 (Bildet Band X vom Handbuch 
der speziellen pathologischen Anatomie und Histologie herausgegeben von F 
Henke und O Lubarsch ) Price, 144 marks Pp 724, with 96 illustrations, 
many in colors Berlin Julius Springer, 1930 

This book contains a vast amount of reliable information, conveniently arranged, 
concerning the structural lesions in the various forms of poisoning In the first 
part of the book the material is grouped according to the actions of single poisons 
on individual organs The poisons are classed partly according to their chemical 
nature and partly according to their pharmacologic and biologic nature as follows 
metals , metalloids , acids and alkalis , nitrocompounds , narcotics , glucosids , 
alkaloids , animal and vegetable fats, oils, camphor, terpenes, balsams, resins , 
poisonous plants, poisonous animals and animal poisons, food poisonings, and 
hormones — insulin, extract of pituitary, thyroidm and epinephrine 

The second and smaller part of the book consists of differential diagnostic tables, 
showing the changes caused in the organs bj' different poisons These tables, 
the arrangement of vhich has involved a great deal of work, will be of help in 
reaching safe conclusions in difficult cases 

There is a voluminous bibliography (seventy-four pages) divided according to 
mam subjects, with references listed alphabetically according to the names of the 
authors Finally come an index of names and one of subjects The illustrations, 
all text figures, mostly m color, are of exceptional interest The book, which 
covers a large field thoroughly, has no rival It will be of use to all who are 
interested in the pathologic anatomy and histology of poisoning — pathologists, 
medicolegal examiners, industrial ph 3 'sicians, toxicologists, pharmacologists, physio- 
logic chemists and workers m chemotherapv 

Problems and Methods or Research in Protozoology By Twenty-Seven 
Contributors Edited by Robert Hegner, Professor of Protozoology, and 
Justin Andrews, Associate in Protozoologj’, in the Johns Hopkins University 
School of Hygiene and Public Health Cloth Price, §5 Pp 532, with 32 
illustrations New York The Macmillan Company, 1930 
This book IS devoted to an orienting presentation by American protozoologists 
of the problems and methods of research m protozoologj-^ It is intended to help 
students and beginning, as well as older, investigators in this now active field of 
work There are forty-two chapters by twentj -seven contributors, each one of 
whom has written on some phase or phases of protozoology with which he is 
especially familiar Parasitic protozoa receive the primary consideration Kofoid, 
Craig, Rees and Haughwout have written chapters on amebiasis, and Hegner, 
Barber and Komp, Manwcll, and Taliaferro on malaria There is a helpful bibliog- 
raphy of the books, journals and original literature concerning protozoa The 
book illustrates the rapid progress of the knowledge of the protozoa, especially 
the parasitic, and their relations It will be of great value to all who are interested 
actively in protozoologj" Phj'sicians and pathologists will find it helpful in their 
consideration of the protozoan diseases of man 

Brighi’s Disease Observations on the Courses or Dieferent Tyrls and 
ON THE Resultant Changes in Renal Anatomv By D D Van Slyke, 
Edgar Stillman, Eggert Moller, W Ehricii, J F McIntosh, L 
Leiter, E M Mackay, R R Hannon, N S Moore and Christopher 
Johnston From the Hospital of the Rockefeller Institute for Medical 
Research Medicine Monographs XVIII Price, S3 Pp 236, with 66 
charts and 41 figures, 4 in color Baltimore Williams & Wilkins Company, 
1930 

This monograph contains detailed reports of observations, continued for fron 
a few weeks to several years, on sixty-seven patients with Bright’s disease, hemor- 
rhagic, sclerotic and degcnerativ^c The morphologic changes in seventeen of the 



BOOK REVIEWS 


685 


cases are described and illustrated The views of Volhard and Fahr and of 
Addis tliat the three types of Bright’s disease differ in natuie are supported It 
is emphasized that a gradual decrease in the ability to secrete urea frequentlj 
develops in the degenerative form, or nephrosis The view that the kind of 
change in the kidneys can be determined by observations during life is supported 
The clinical, chemical and functional observations are presented for each patient 
in charted form The variations in the results of the observations on the three 
types of Bright’s disease are striking, and the case records will be studied in detail 
by those interested in Bright’s disease The book presents the results of a model 
nosographic study by modern methods It will be valued by pathologists who 
wish to correlate the anatomic changes in the kidney with the types of Bright s 
disease 

liiE Pathology or Diabetes* Melliius By Shields Warren Cloth 
Price, $3 75 Pp 212, with 83 engravings and 2 colored plates Philadelphia 
Lea & Febiger, 1930 

This book IS far more inclusive tlian might be expected in one of about 200 
pages There is a directness of approach that immediately leads to the heart 
of things Theories are cited and historical features introduced, when appropriate, 
and the facts are presented in logical order Throughout the work methods are 
outlined promoting intimacy and confidence in the results of the investigation 
An especially noteworthy feature is the use of biopsy material from numerous 
sources A correlation is thus established between tlie manifestations of disease 
in a patient, his biopsy specimens and the observations at postmortem examinations 
on the bodies of other diabetic patients The 83 engravings and 2 colored plates, 
most of which are excellent, enhance the value of the text A bibliography for 
each chapter provides ready references In places the work is necessarily sketchy 
owing to a general deartli of information 
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The PATHOLOG't or Generalized Vaccinia in Rabbits National Institute 
of Health Bulletin no 156 Ralph D Lillie, Passed Assistant Surgeon, and 
Charles Armstrong, Surgeon, U S Public Health Service Price, 70 cents Pp 
95, with 57 black and white and 8 colored plates Washington, D C Govern- 
ment Printing Office, 1930 

Text-Book of Gynecology By Arthur H Curtis, M D , Professor and 
Head of the Department of Obstetrics and Gynecology, Northwestern University 
Medical School , Chief of the Gynecological Service, Passavant Memorial Hos- 
pital, Chicago Price, cloth, $5 Pp 380, with 222 original illustrations Phila- 
delphia W B Saunders Company, 1930 

Recent Advances in the Stud^ or Rheumatism By Frederic John 
Poynton, MD, FRCP (Lond), Physician, University College Hospital, Senior 
Physician, Hospital for Sick Children, Great Ormond Street, and Bernard 
Schlesinger, MA, MD (Camb), MR CP (Lond), Physician to the Children's 
Department, Royal Northern Hospital, Physician to Outpatients, Hospital for 
Sick Children Price, §3 50 Pp 313, with 25 illustrations Philadelphia P 
Blakiston’s Son & Company, 1931 

Die Biologie der Person Ein Handbucii der allgemeinen und 
SPEZIEI len Konstitutionslehre unter Mitarbeit zahlreicher Facii- 
MANNER Von Prof Dr T Brugsch und Prof Dr F H Lewy Band 2 Liefen- 
ing 17 Price, 35 marks Berlin Urban & Schwarzenberg, 1931 

An Introduction to Practical Bacteriology A Guide to Bacterio- 
logical Laborator'v Work By T J Mackie, MD, DPH Professor of 
Bacteriology, University of Edinburgh, and J E McCartney, M D , D Sc Edi- 
tion 3 Price, $3 50 Pp 421 New York William Wood & Company, 1931 

A Text-Book or Medical Jurisprudence and Toxicology By John 
Glaistei, M D (Glas ), D P H (Camb ), F R S E , Professor of Forensic Medicine, 
University of Glasgow, etc In collaboration with John Glaister, Jr, MB, Ch B 
(Glas), MD (Hons) (Glas), D Sc (Glas), Barnster-at-Law of the Inner 
Temple, London, Professor of Forensic Medicine, University of Egypt, Cairo, 
etc Edition 5 Price, §8 50 Pp 954, with 139 illustrations New York 
William Wood & Company, 1931 
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EFFECTS OF A FAT-FREE DIET ON THE STRUC- 
TURE OF THE KIDNEY IN RATS ^ 


V G BORLAND, MA 

AND 

C M JACKSON, MD 

MINNrAPOUS 


Bull and Bun ^ pioduced a new deficiency disease in lats by the 
iigid exclusion of fat fioni the diet Since bloody uiine and an ahnoimal 
appeal ance of the kidneis weie often ohseued, they concluded that 
lenal disoidei may he an impoitant factoi in this disease The piimaiy 
object in the piesent study was to determine the natuie and extent of the 
stiuctuial changes found in the kidneys of these lats Di Geoige O 
Bun allowed us to investigate this inateiial 


MATERIAL AND METHODS 

Table 1 gnes the composition of the basal diets used in most cases, 
including casein (highly puiified), suciose and salt mixture, supple- 
mented in some cases by laid oi other fats The fats weie caiefully 
extracted fiom the yeast (used foi \itamin B complex) The non- 
saponifiable matter of the cod hvei oil (“fraction AD” foi Mtainins A 
and D) and of the wheat germ (“fiaction E” foi ntainm E) weie used 
The details concerning the diet aie given in the publications by Bun 
and Bun ^ 


Blur and Bun found that lats i eared, aftei weaning (at 3 weeks 
of age) , on this fat-fiee diet soon begin to show a chaiactenstic disoidei 
The disease is chaiacteiized exteinally by an abnoimal, seal) condition 
of the skin, especially on the doisa of the feet This condition usually 
becomes appaient between the fiftieth and ninetieth day of life The 
tail becomes iiiegiilarly and coarsely scaled , the tip may become inflamed 
and swollen, and from 1 to 3 cm of it may become neciotic and drop 
oft The hair on the back is often filled with dandruff Theie is a 
tendency foi the hair to fall out, especially aiound the face, neck and 
back Giowth IS subnoimal and usually ceases at about 5 months of 


Submitted for publication, Oct 4, 1930 

From the Department of Anatomy, University of Minnesota Th. i 
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age After a stationai} peiiod of vaiiable length the lat loses weight 
lapidly and dies Bloody mine is frequently noted in the latei stages 
The cutaneous lesions in this new disease suggest pellagia But 
0 7 Gin of whole yeast powdei given daily failed to piotect the lats 
from the disorder, and an inci eased dosage of yeast failed to cine This 
would appaiently exclude pellagia 

To test the adequac}'^ of the extiact of cod hvei oil as a souice of 
vitamins A and D, three lats were leaied on the fatless diet plus 10 
diops of laid daily No extiact of cod hvei oil was given In the 
seventh week all had xei ophthalmia, and one died, whereas then con- 
trols, receiving the usual dose of the extract of cod hvei oil, weie glowing 
normally with no signs of deficiency at 10 months of age It was also 
found that doubling the dose of the extiact of cod hvei oil, or the 
addition of buttei failed to cuie sick animals on the fatless diet The 
disorder therefoie cannot be asciibed to any deficiency in Mtamins A 


Table 1 — Composition of Basal Diels Used (Bun and Bun 


Diet 

Pure Casein, % 

Sucrose, % 

Salt AlKture, % 

Lard, % 


550 

24 0 

721 

39 

0 


550A 

16 0 

SOI 

89 

0 


550B 

12 0 

84 1 

3 9 

0 


660 

so 1 

45 1 

48 

20 


560A 

20 0 

551 

48 

20 


560B 

15 0 

601 

48 

20 



* Modificitions and nctcssoncs used arc e\i)lained m the te\t 


and D The presence or absence of vitamin E in the diet likewise 
makes no difference in the appeal ance of the chaiacteristic disoidei 

When an addition of 20 pei cent of lard or even 10 diops of lard 
daily, was included in the diet of the ymung rats, comparatively good 
growth resulted, and no lesions of the skin and tail were present Ani- 
mals receiving even as little fat as is piesent in 3 diops of cod liver oil 
daily (when this was given foi vitamins A and D instead of the concen- 
trate of cod livei oil) remained geneially healthy for a period of a y'eai, 
although some abnoimal scales Avere found on the feet and tail 

Once the disease has dei’-eloped, rats can appaiently’^ be cuied by^ the 
addition of 20 per cent of laid to the diet, oi even by'- the addition of 
10 drops of lard daiE (2 per cent of diet) It AA'as also found that the 
disease can be leadily^ pi evented or cuied by the addition of 2 per cent 
of certain fatty acids to the diet, but the nonsaponifiable portion of fats 
and gly'cerol Avere ineffective for preA'^cnting or curing the disease Appa- 
iently some necessaiy fats (linoleic acid and peihaps otheis) cannot be 
synthesized in the oiganism and must be supplied in the diet 

For the present stud}, the kidncAS from 124 rats were a\ailable Tliese included 
a senes from the animals used bA Burr and Eurr,i together Avith those from a 
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number of other rats used m more recent experiments b\ Burr and Jackson The 
rats were parti}’’ of the ^Vistar albino strain and partlv of the Long-Evans pied 
strain The results were the same m both cases Both male and female rats were 
used, but no sex differences were apparent All the animals nere reared m the 
colony at the Institute of Anatomy, where excellent care and housing are provided 
The test rats were on the experiment for variable periods, the a\erage age at 
autopsy being 278 days Rats 20 and 21 (table 2) were exceptionallv young 
(from 72 to 74 days), while rats 13 to 17 and 96 to 111 nere unusual!} old (about 
19 months) All the rats were killed with chloroform, those found dead being 
excluded from the present stud} The 124 rats used have been classified m 10 
groups, depending largely on the diets used and the microscopic changes m the 
kidneys, as shown m table 2 In general (unless otherwise specified), the rats 
were placed first on diet 550, and later changed to diets 550A and S50B, since 
lower levels of protein suffice with advancing age The special diets of the \anous 
groups will be given m the section on obser\ations 

At autopsy (by C M Jackson) the kidneys were usuall} placed m 4 per cent 
formaldehyde As these experiments with fatless diets have been in progress for 
about two }ears, the fixation m some cases was necessarily prolonged Group 2 
(test rats) and rats 43 to 46 in group 4 (cured rats) were preserved m foimal- 
dehyde from fifteen to sev'enteen months This is unfortunate, since prolonged 
fixation probably changes somewhat the finer histologic structure and staining 
capacity In particular, it lessens the amount of demonstrable fat, as shown bv 
Bell 2 and others The kidneys from the eight stock animals were fixed in formal- 
dehyde for only from twenty-four to forty-eight hours Ixidne}s from the 
remaining groups were fixed from one to six months Zenker fixation was also 
used m a few instances 

For general histologic study, sections a few millimeters thick vv ere embedded in 
paraffin, cut in sections at 5 microns and stained with hematoxv hn-eosm or 
Mallory’s aniline blue Several other stains were also used For a stud} of fat 
(or hpoid) content, frozen sections were made and stained with sudan III or 
scarlet red Von Kossa’s silver nitrate method was used for the demonstration of 
calcium deposits 

OBSERVATIONS 

As mentioned, the 124 lats used in this study vveie classified into 
10 groups, as shown in table 2 These include 3 gioups of test lats, 2 
groups of cured rats and 5 groups of control animals 


RATS X. SED rOR TESTS 

Foity-two of the 124 lats weie leaied on the test (fatless) diets, and 
aie classified in 3 gioups 1, 2 and 3 

Gi oup 1 — As shown in table 2, group 1 included twent} -one animals 
The) weie leaied at fiist on basal diet 550, latei on 550 A and 550 B 
(table 1) These diets were supplemented daily with ethei-exti acted 
xeast and “fiaction AD”, and wnth the exception of lats 13 to IS, thev 
also leceiA’^ed the wdieat germ (“fi action E”) 


2 Bell E T On the Occurrence of Fat m the Epithelium, Cartila-e 
Aluscle I-ibers of the Ox Am J 4.nat 9 401, 1909 ’ 


and 
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\\ith thiee exceptions, the lats of this gionp exhibited \ai3ing 
degiees of pool nutiitioii at autopsy Emaciation was most maiked in 
the oldest lats (13 to 17 inclusive) The tail was coaisely scaled m eveiy 
case, and the coat of ban thin and lough Foi the uhole gioup, the 
body weight aveiaged 26 8 pei cent below the Wistar noim ^ (for 
coiiesponding bod\ length), the lange being fiom 7 to 41 pei cent 
Giossl}, the kidneys usually appealed laige and pale The suiface 
\aiied somewhat, that of some of the oigans being finely pitted, while 
that of otheis was coaisely gianiilai and sometimes spiinkled with 
small, Mdiitish specks ATiy fine pitting appaiently occuis sometimes 
in noimal kidneys, a ciiciimstance which may be a soiiice of confusion 
The kidne}s of the lats in this gioup aieiaged 21 8 pei cent above the 
^^’lsta^ noim foi weight accoiding to body length, langing fiom IS 
per cent below to 105 pei cent above noimal 

Micioscopicalh , Aaiiations fiom the noimal contiols appealed in 
the coitex, the medulla and the pehis They uill be desciibed m this 
oidei The distiibution of the lesions is slioun in table 2 

Coitex In sections of the coitex, the lesions noted weie lestiicted 
chiefly to the tubules, the glonieiuh showing no definite changes The 
most sti iking and chaiacteiistic lesion in this legion was the appeal ance, 
in certain isolated tubules, of cells that stained a deep blue with hema- 
tox)lin and black -with von Kossa's stain, indicating the deposition of 
calcium Usually the lumen of each of these tubules contained a ceitain 
amount of debus, vhich was also calcified, so that in cioss-section the 
usual appeal ance was that of a laige calcaieous cast siiiiounded by the 
basement membiane alone, the cells haiing paitiall}’’ disintegiated (fig 
1) In a few eases, the deposits appealed meiely as fine cytoplasmic 
gianules in the cells of the tubules In such cases the nucleus sometimes 
appealed uncalcified But vhen moie dense calcification had taken 
place, the cells fused, and the nuclei weie not visible 

These calcified tubules occuiied singly and weie usually found near 
the coiticomediillai)'^ boidei, although thev weie not necessaiily limited 
to this legion The piocess in geneial was degeneiative (a 'hiephiosis”), 
since usually no appeal ance of associated inflammation was noted Theie 
was some eudence that this calcification might have been jiieceded b}'’ 
fatt} degeneiation and desquamation of tuliulai epithelium However, 
the tubulai cells immediately adjacent to the calcified tubules and the 
cells thioughout the lemaindei of the coitex, except in these few isolated 
tubules, weie nsiiall} noimal in appeal ance 

3 Donaldson H H The Rat (ed 2), Memoirs of the Wistar Institute of 
^natom^ Philadelphia, Wistar Institute, 1924 
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Calcification ot coitical tlibules was demonsti ated in fifteen of the 
twenty-one kidnejs in this gionp (table 2) A typical section acioss 
the kidne> piesented fiom thiee to ten stiongly calcified tubules ai ranged 
neai the coiticomedullai}'’ boidei In a few cases, however, vaiious 
btages of cellulai degeneration appealed o^el the entiie coitex, and in 
some of these calcification was moie widespiead 

Rats 20 and 21 weie killed at the age of 74 and 72 days, lespectively, 
having been on the fatless diet only about sei en weeks They demon- 
strated meiely some of the earliest manifestations of the lesulting dis- 
order The external appeal ance of both was noimal, except foi a 
slight abnoimal scaliness of the doisa of the feet and the tip of the tail 



If'S 1 — Photograph of a section of the kidney from test rat 11, showing calcifi- 
cation in a cortical tubule Hematox 3 din-eosin stain , X 330 

Grossl}, the kidneys weie noimal, except foi enlaigement Micio- 
scopically, aside fiom a small amount of infiltiation by lotind cells m 
both, the onh lesion was a slight calcification in some of the cortical 
tubules in lat 21 

As mentioned, uncalcified degeneration also sometimes occurred in 
the cortical tubulai epithelium When piesent (fig 2), it appealed, as 
a uile, thioughout the coitex The cytoplasm m the degeneiatmg 
epithelium stained less readily, became fiagmented and sloughed off into 
the lumen of the tubule The nuclei showed Aaiious stages of pyknosis 
and kaiyol} sis This t) pe of widespread cellulai degeneiation was noted 
m eight of the twenty-one kidneys m this test group It might have 
been i elated to the general condition of the animal, since many of these 
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lats weie emaciated at autopsy The piCtuie closely lesembles that 
shown b} Jackson foi typical lenal degeneiation during seveie inani- 
tion 

In cases in which the cytoplasm of the degeneiatmg cells was not 
entiiely dismtegiated, fiozen sections stained with sudan III showed 
an apparent inciease m intiacellulai fat (or hpoid) This fat appealed as 
small and medium-sized dioplets, eithei m the basal poition of the cell 
01 thioughout the c)toplasm Both proximal and distal convoluted 
tubules and the ascending limb of Henle’s loop occasionally showed 
this fatty change In some cases, the fatt} condition of the tubules 
was widespiead thioughout the entiie coitex At othei times it was 
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Fig 2 — Photomicrograph of a section of the renal cortex from test rat 29, 
showing the t^plcal uncalcifiecl cortical tubular degeneration Hematoxvhn-eosm 
stain , X 300 


apparent m isolated gioig^s of tubules onl}’-^ and then the individual cells 
usually shoA\ed only a model ate amount Fiom table 2 it can be seen 
that group 1 of the test lats neaily all showed moie oi less fat in the 
cells of the coitical tubules 

The occuirence of demonstiable fat wheie theie was no obvious 
appearance of degeneiation would seem to indicate that fat is noimally 
piesent in the tubulai epithelium It may be possible, howevei, that the 
appearance of fat in the lenal cells vas merely the hist indication of 

4 Jackson, C AI The Effects of Inanition and iMalnutrition on Growth 
and Structure, Philadelphn, P Blakiston’s Son &. Compani, 1925 
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degeneiative change, since the kidne}S of noimal stock animals showed 
no fat in these cells This question will be considei ed latei undei Com- 
ment and Conclusions ’’ Associated with this fatt} metamoiphosis of 
the coitical tubules weie ceitain fatt) casts in the medulla, which will 
be desciibed latei 

Focal points of lound cell (lymphoc}tic) mfiltiation weie obseived 
in foul teen of the twent)-one kidneys of this gioiip The gioups of 
lOund cells occuired aiound some of the small aiteiies and between the 
tubules A typical section of the entiie kidney showed fiom foui to 
SIX such aieas This was piobably indicative of some soit of a chionic 
inflammatoiy piocess, but since it was found also in the kidne)S of 
noimal stock animals, it was not chaiacteiistic of the fat-deficiency 
disease 

In a few cases, an inflammation of low giade appaientl) involved 
also the renal epithelium, small aieas being piesent wheie the tubules 
were shuinken and then outlines obliteiated, with an associated infiltia- 
tion by lound cells and an inciease in connective tissue fibeis No 
definite changes weie noted in the glomeiuh No polymoi phonucleai 
leukoc)tes indicating acute inflammation weie found These shuinken 
aieas, when neai the lenal suiface, accounted foi the gross appeal ance 
of a coaisely pitted suiface, but the finely pitted or gianulai aieas 
fiequently noted at autops) could not be con elated nith an) micioscopic 
lesions 

In se\eial cases, a dilation of some of the coitical tubules was noted 
This appeared mainl)'- in the laigei collecting tubules, and was possibly 
due to some obstruction to the flow of mine in the papillaiy ducts 
Somewhat similar, but moie extensive, lesions repiesenting spontaneous 
interstitial nephiitis have fiequently been obsened m rats and othei 
laboiatoiy animals (Jackson ’’) 

Medulla In this group (on strictly fatless diet), the lesions shown 
in sections of the medulla were often lestiicted to the cells of the 
papillary ducts In compaiison with those of normal contiols, the 
boundaries of the cells in the degeneiative legions appealed indistinct, 
the C)toplasm ati opine and sometimes \acuolated, and the nuclei pale, 
Midi a deeply staining nucleai membiane 

Fiozen sections stained with sudan III often shoved in these degen- 
erative areas many fine droplets of fat (or lipoid) in the epithelial cells 
of the medullary ducts and also in the adjacent inteistitial tissue In 
other cases, the lumina of the ducts weie filled with many small fat 
droplets These formed laige, elongated cylmdric casts (fig 3) Often 

5 Jackson, C M Spontaneous Nephritis and Compensatory Renal H^ner- 
W Deficient in Vitamin Proc Soc Exper Biol & 
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this fatty mateiial in the lumen was intei mingled with a homogeneous 
substance that stained pale blue with hematox3lin, and may have been 
precipitated albumin These fatt} casts appealed more numeious when 
the fatty change in the coitical tubules was most pionounced They 
weie possibly due in pait to fat dioplets which had escaped into the 
lumina of the coiiespondmg convoluted tubules and latei had passed 
dowm into the ducts of the medulla, wdiere they appealed as casts 

In the extieme cases (lats 1, 3, 4, 12, 14, 15 and 16), the renal 
papilla appealed largely neciotic and much of it might be sloughed oft 
into the pehis (fig 4) In these cases, iriegulai masses of the neciotic 
mateiial stained a deep blue with hematoxylin and black wnth von 





c» 

Fig 3 — Photomicrograph of a longitudinal section of the renal medulla from 
test rat 4, showing fatty casts m the ducts Sudan III stain, X 180 


Kossa’s stain, indicating that heie in the medulla (as in the coitex) 
calcification had taken place Higher up in the pyiamid in such cases 
casts of fatty-albuminous mateiial sometimes appealed in the lumina 
of the degeneiating ducts, and, as the necrotic aiea W'^as approached, 
this material, as w^ell as the degenerating tissue, became intei mingled 
with the deposits of calcium The appearance of the calcification m a 
cross-section of the lenal papilla is showm in figure 5 

This picture of neciosis and calcification in the papilla w^as present 
in eight of the twent}-one kidneys in this gioup In twm of the eight, 
bacteria and a few pol} moi phonuclear leukoc}tes were piesent in the 
necrotic area These, however, apparently lepiesented supei imposed 




Fig 4 — Photomicrograph of a section of the kidney from test rat 3, showing 
necrosis, apical disintegration and calcification in the papilla, also hiperplasia of 
the peh'ic epithelium Hematoxylm-eosm stain , X 27 The letters indicate, d 
papillary duct, c, calcification, ept, proliferated pelvic epithelium, and f, peri- 
renal fat 



Fig 5 —Photomicrograph of a cross-section of tlie renal papilla from test rat 
16, showing areas of calcification (black) Hematox} hn-eosm stain, X 150 
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uitections, since in the lemdining kidneys no evidence of inflammatoiy 
leaction could be found 

Renal Pelvis In ten of tA\enty-one kidneys of this gioup (on stiictly 
fatless diets), a piohfeiation of the pelvic epithelium was noted This 
eirathehum, which is iioimally of a low tiansitional type, became hyper- 
plastic and gieatly thickened in ccitain legions This sometimes gave the 
impiession of a very small papilloma with a bioad base (fig 4) No 
evidence of epithelial coinification was iriesent These hypei plastic 
aieas weie most maiked wheie neciosis was piesent m the adjacent 
tip of the lenal papilla 

In seveial cases m which the papilla was intact, the sui face epithelium 
lining It, although not piolifeiated, showed some fine iiiegtilai droplets 
of fat 111 the cells The hipei plastic pelvic epithelium contained no 
iatt} mateiial, howevei 

Gioup 2 — As shown in table 2, this gioup included twelve test rats 
Five of these (lats 23, 24, 26, 27 and 28) weie kept thioughout on the 
diet high 111 piotein (24 pei cent) — diet 550, the otheis weie changed 
as usual from 550 to 550 A and 550 B A daily supplement of “fiaction 
AD'’ was given, but latei a change was made to 2 diops of cod hvei oil 
The yeast and wheat genii supplements were also unmodified in some 
cases This dietai} expeiiment theiefoie constituted a modified test, 
since some fat was piesent in the cod hvei oil, the oidniaiy yeast (which 
contains 1 5 pei cent fat), and the wheat genii (which contains 10 pei 
cent fat) Moieovei, lat 18 had been paitially cured by the addition 
ot from 5 to 15 diops of coconut oil to the diet daily 

This gioup piesented difterences fiom giouji 1, the manifestations 
of the disease being, in geiieial, much less pionounced The aieiage 
body weight was only 8 6 pei cent below the Wistar nonii, lange, 9 per 
cent above to 26 pei cent below Pool geneial nutrition was noted m 
only one case The lemaining eleven were eithei noimal oi neaily so 
as regards the geneial condition of the body Moie oi less typical 
lesions of the tail, howevei, weie piesent in evei}'^ case, except one 

The kidneys of this gioup weie large, but entiiely normal in suiface 
appearance The) averaged 25 pei cent heavier than the Wistai noun, 
lange, fiom 11 pei cent below to 58 per cent above noimal 

Microscopically, the kidneys of group 2 showed much less seveie 
lesions than those of group 1, as shown clearly in table 2 Calcification 
of the cortical tubules ivas piesent in only two cases Coitical tubular 
degeneiation was present in foui lats, but in no case was any fatty 
mateiial found in the cortex However, this lack of fat means little, 
since the kidnejs of this group weie fixed in foimaldehyde foi fiom 
fifteen to scAenteen months 
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Infiltiation bv louiid cells occmied with about the same fiequenc} 
as m gioup 1 The small atrophic aieas that weie lesponsible for the 
coaise pits m the sin faces of the kidneys of gioup 1 weie not piesent 
m gioup 2 This was m accoi dance with the noimal appeal ance of the 
suiface in the kidneys of this gioiip 

In five of the twelve kidneys of gioup 2, a slight oi model ate degen- 
eiation of the epithelial cells m the papillai} ducts was noted None of 
these showed neciosis or calcification Fat (oi lipoid) was demonstiablc 
in this legion m only thiee cases, as a few scatteied dioplets in the cells 
of the papillai y ducts and mteistitial tissue Heie again, howevei, the 
lack of fat may have been due to long preseivation m foimaldehyde 
In one case only, a few “albuminous” casts weie piesent in some small 
ducts in the upper pait of the pyiamid 

A slight piolifeiation of pelvic epithelium was indicated in foiii 
cases of this group 

Gioup 3 — As shown m table 2, this gioup included nine test lats 
They were reaied thioiighout on diet 550 B (low in piotein), supple- 
mented with “fiaction AD,” extiacted jeast and wheat geim (“fraction 
E”) In this gioup, cuies weie attempted with vaiious fats (hydio- 
geiiated coconut oil, livei lipoids, nieth}! oleate, butter fat), but these 
failed to lestoie noimal body weight and geneial external appeal ance 
Theiefoie the results in this gioup may be consideied as those of a 
modified test 

In geneial condition the lats m this gioup closely lesembled those 
of group 1 All exhibited pooi nutrition at autops), and chaiacteiistic 
lesions of the skin were present in evei) case Body weight m this 
group aveiaged 27 (lange, fiom 15 to 31) per cent below the Wistai 
noi m 

Micioscopically (table 2, gioup 3), certain coitical tubules piesented 
distinct and chaiactenstic calcification m eveiy case Likewise, the 
other lesions, in geneial, agreed closely with those of group 1 H 3 'per- 
plasia of the pelvic epithelium, howevei, occurred in only one case 
Calcification was present in the papilla only once, and in that case little 
apical neciosis appealed 

CURED RATS 

Foity-foul lats weie apparently cuied of the disease (with legaid 
to bodv weight and cutaneous lesions) by the addition of vaiymg 
amounts and types of fat to the diet Tliese cuied rats are divided into 
two gioups, 4 and 5 

^ Gioup /—As shown m table 2, gioup 4 included nine lats Rats 
47 to 51 were leaied on diet 550 B, low in protein and fatless, rats 43 
to 46, as usual, on diet 550, and latei, on 550 A and 550 B All these 
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diets weie supplemented dail} with exti acted }east, “fi action AD” and 
wheat germ (‘‘fi action E”) Rats 43 and 44 leceived daily the alcoholic 
evtiact of 1 Gm of fresh placenta Latei a cure w^as obtained in rats 
43 to 46 by changing them to diet 560 (containing 20 jiei cent of laid), 
and in rats 47 to 51 by the daily addition to then food of fiom 10 to 15 
drops of lard (from 2 to 3 pei cent of the diet) 

As shorvn by the lecords, the cutaneous lesions in this group disap- 
peared, and body -weight (-which had become nearl) stationaiy) increased 
rapidly At autopsy, these lats weie in excellent condition, rvith the 
exception of a slight abnormal scahness of the tip of the tail m lat 46 
Bod}' -weight -was piacticall} noimal, ar'ei aging only 4 per cent below 
the Wistar norm for length 

The kidneys of this group at autopsy appealed noimal giossly, and 
in weight areraged 12 pei cent abo-ie the Wistai noim, lange, fiom 
8 per cent belo-w to 12 per cent above 

Histologically, the kidne}s of this gioup usually shorved little differ- 
ence from those of the normal contiols In thiee cases, howevei, the 
cells of the papillary ducts showed slight degeneiation In two cases, 
the cortical tubules also appeared somewhat degenerated Hoivevei, 
none sho-wed the more seveie lesions, such as necrosis and calcification 
except very slight calcification in the papilla of rat 50 Infiltration by 
1 ound cell w'as noted in six of the nine cases in this group The absence 
of demonstrable coitical fat in rats 43 to 46 may again have been due 
to presen ation for about seventeen months in foimaldeh}de 

Gioup 5 — In general, the thirty-five rats m group 5 appeared normal 
as regards external condition But since the cures ivere all apiiarently 
ineffective, so far as the renal lesions rveie concerned, these lats iveie 
grouped separately The first six rats in this gioup weie reaied at first 
on fatless diet 550, later being transfeiied to diets 550 A and 550 B 
The others of this group weie i eared thioughout on diet 550 B, low 
in protein All the diets were supplemented ivith “fraction AD,” }east 
and (usually) -wheat germ (“fraction E”) After the typical external 
SAinptoms had appeared, these rats were (apparentl}) cuied b} the 
addition of small amounts (usually 5 drops daily) of fat in vaiious 
forms These included linseed oil, corn oil, olne oil, egg lecithin, 
methyl stearate, methyl linolate and poppy seed oil 

Rats 82 to 86, inclusive, constituted a group of “late cures,” since 
they w'ere kept on the test diet for a relatively longer peiiod than the 
other cured animals These late cuies -were achieved by the addition 
of 10 diops of corn oil to the diet daih 

At autopsy, the general condition of gioup 5 was good or fan 
"With the exception of a slight abnormal scaling of the tail in lats 67 
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82 and 85 and a slight lotighening of the coat of ban in lats 54, 63 and 
64, no lesions of the skin weie present The aveiage body eight of 
this group was 10 2 pei cent below the \Vistai noini, lange, 18 abo\e 
to 29 per cent below 

Howe\ei, these supposedly cuied lats shoued in histologic piepaia- 
tions rathei sti iking lesions of the kidnejs, as is evident in table 2 
Calcification of the coitical tubules was piesent to a Aariable extent in 
twenty-six of the thirt}-five lats in this group Uncalcified degeneiation 
in the coitical tubules was fiequent, but not seveie in an} case An 
inciease in intracellulai fat (or hpoid) in these cells ivas neaily con- 
stant Infiltration by lound cells w'as piesent to about the same extent 
as previously desciibed foi other gioups 

Degeneration of cells of the papillai} ducts ivas piesent in tiventy-one 
of the thiity-five cases, ivith calcification and neciosis in the papilla 
in seven of the twentv-one The neciotic aieas, howevei, weie ahvais 
relatively small, and nevei so extensive as those in group 1 (fig 4) 
An increase of fat (oi hpoid) appealed in the cells and lumina of these 
ducts 

Hyperplasia of pehic epithelium was piesent (usually slight) in 
SIX of the thiity-five cases 


CONTROL RATS 

Thirty-eight lats iveie available in this study as contiols foi the 
experiments with fatless diets Of these, three gioups (6, 7 and 8) 
were reared on the test (basal fatless) diets wuth the addition of vaiious 
kinds and amounts of fat as preA>’entives Additional contiols weie pio- 
vided by five rats (group 9) on a noimal diet containing staich (no 
560 substituting staich for sucrose), and by eight lats (group 10) on 
the normal diet of the stock colony Since gioups 7 and 8 were obviousl} 
abnormal in general condition, the noimal contiols for this study 
included merely gioups 6, 9 and 10 

Giotip 6 — This normal control gioup consisted of nine lats Of 
these, rats 87 to 90 w^ere reaied on diet 550, latei on 550 A and 550 B 
The remaining rats (91 to 95) were kept throughout on the diet low in 
piotein, 550 B All received the normal supplements of “fi action AD ’ 
yeast, wheat germ ("fraction E”) and 10 diops of lard daily Extei- 
nally these lats appeared noimal in eveiy way Bod} iveight was neail} 
noimal, averaging only 5 3 per cent below the AVistai noim The lange 
was from 6 per cent above to 13 per cent beloiv noimal 

The kidneys of this gioup appealed normal giossly They aveiao-ed 
in Aveight 1 5 pei cent above the Wistai noun langing fiom 3 pei cent 
below to 14 per cent above normal 



702 


ARCHIVES OF PA'I HOLOGY 


Micioscopiccilly, also, the kidneys of this gioup weie neail} noimal 
(table 2) The coitex was noimal in all lespects as compaiecl with 
that of noimal stock animals, with the exception of a vei} slight appeal - 
ance of calcification in lat 94 Infiltiation by lound cells was piesent 
in fiiA'^e of the nine cases In two cases a slight appeal ance of (uncalci- 
fied) degeneiation was noted in the cells of the papillaiy ducts In foiii 
cases an appaient increase in intiacellulai fat (oi lipoid) was noted, 
and ill two othei cases a few scatteied fat dioplets (piobably noimal) 
weie present in the lowei poition of the p)aamid 

Gjoup 7 — The seven lats of gioup 7 weie leaiecl on diet 560 (20 
pel cent laid), supplemented by noimal amounts of vitamins It is 
woithy of note that the lats in gioups 7 and 8 of the contiols weie 
appi oximatel} twice as old as most of the lats in the othei gioups 

In external appeal ance, the lats of this gioup, although not entiiel) 
noimal, weie not maikedly abnormal As a \\hole, nutiition was fan 
The skin fiequenth' appealed abnoimal, although the lesions t}pical 
of the disoidei caused by the fatless diet did not occui Bod) ^velght 
aveiaged 14 4 pei cent below the Wistai noim, langing from 11 to 19 
pel cent below The kidneys usually appealed giossly noimal , in weight 
they aveiaged 4 per cent above the Wistai noim, langing fiom 8 pei 
cent below to 30 pei cent above 

In sections of the coitex in this gioup (table 2) no calcification was 
found, but the lenal tubules showed moie oi less degeneiation in five 
of the scA^en cases, with an appaient mciease m intiacellulai fat (oi 
hpoid) Infiltiation by lound cells was noted m thiee of the seven 
cases 

111 this gioup and in gioup 8 of the contiols (also in lat 79), a 
peculiai condition was noted that was not present in the othei gioups 
Yellowish-biown inclusion bodies were found in man) of the cells of 
the convoluted tubules These bodies leaned in size fiom about half 
to about twice the size of the nucleus, the laigei size being iiioie coiii- 
111011 The larger bodies were circulai m outline, wheieas the smaller 
ones Aveie nioie iiregulai Sometimes seveial of the siiiallei bodies 
could be found m a single cell When piesent, they weie found wide- 
spiead oier the entiie coitex In five of the seven kidneys of gioup 7, 
these inclusion bodies weie found and m foui of these, cortical tubulai 
degeneration was noted The cells in which they weie found, howeier, 
Mere not seveiely degenerated They iveie also piesent m unstained 
sections Since these groups of lats Aveie much oldei than most of the 
othei s. It is jiossible that these inclusion bodies may haie been related 
to the pigmentary degeneiation occasional!) desciibed as occunmg in 
aged individuals 
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The cells of the papillaiA ducts appealed degeneiated in thiee of 
the seven lats in gioup 7 An inciease in fat (oi hpoid) content of 
these cells was noted in six cases No neciosis oi calcification was found 
in the papillaiy legion Fatty-albuminous casts appealed in the medul- 
laiy ducts in thiee cases 

Gioup 8 — Gioup 8 consisted of nine lats leaied on diet 550 
(changed latei to 550 A and 550 B), with the usual supplements of 
3 east and “fi action AD,” plus fat m vaiious foims (mostly 10 diops 
of laid or of olive oil, oi 1 Gm of fiesh livei daily) The last two rats 
(110 and 111) lecened a laiied tieatment, and aie not stiictly com- 
paiable with the otheis of this gioup 

The body weight of this gioup aveiaged 18 5 pei cent below the 
Wistai norm, ranging fiom 3 pei cent above to 35 pei cent below 
Nutiition was distincth pool in lats 103 to 107 inclusive, but good m 
lats 108 and 109 

Histologically, in sections of the coitex in this gioup uncalcified 
degeneiation of coitical tubulai cells appealed in thiee of the nine cases 
and calcification in two cases An apjiaient slight inciease in intia- 
cellular fat (or lipoid) in the cortical legion was noted in thiee cases, 
v'lth traces (noimal ^) in thiee others The inclusion bodies desciibed 
for gioup 7 weie found in thiee cases Slight infiltiation b}^ lound cells 
was present, as found in gioups pieviously described 

In the papillary region of the medulla, fatty (oi hpoidal) material 
was present in seven of the nine rats in this gioup, thiee piesenting 
the noimal tiaces only Uncalcified degeneiation of cells of the papillary 
ducts was noted in foui cases Neciosis and calcification of the papilla 
did not occur m any of this gioup Two cases showed the fatt}'- 
albuminous casts in some of the smaller medullary ducts 

In one case a typical h} pei plasia of the pelvic epithelium was present 
Gioup 9, on Diet Containing Sfaich — ^This gioup of five lats was 
leaied on essentially the same type of noimal diet as gioup 6, except 
that coin starch was substituted foi suciose 

Noimal external appearance was noted m eveiy lat of this gioup 
The body weight averaged 3 pei cent below the Wistar noim, langing 
from 8 per cent below to 4 pei cent aboA-e noimal 

Sections showed nothing abnoimal in the lenal coitex, with the 
exception of the usual slight infiltiation by lound cells, which appeared 
m four of the five rats in this gioup In the pyramid, a slight amount 
of epithelial degeneration appealed in the papillaiy ducts in one case, 
and little in two otheis In foui cases, a small amount of fat (or 
hpoid) was found in the pi i amid, in the foim of a few scattered 

dioplets, some appealing in the epithelial cells and some in the intei- 
stitial tissue 
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Gioiip to, on ttw Stock Diet — Foi additional noimal controls, eight 
lats -weie taken fiom the noimal stock colony The diet used foi 
maintenance of this colony uas McCollum’s diet I, composed of ground 
whole wheat 67 5 (paits by weight), casein 15, whole milk powdei 10, 
buttei fat 5 2, calcium caibonate 1 5 and sodium caibonate 0 8 In this 
group of noimal lats, the body weight aveiaged 7 pei cent above the 
Wistar noun, langing fioni 13 pei cent above to 8 pei cent below 
noi inal 

In geneial, the kidne}s in this gioup appealed histologically noimal 
(table 2) Sections showed the usual slight infiltiation by round cells 
in eveiy case but one In only five of the eight cases weie slight amounts 
of fatty mateiial found in the papilla and lowei poition of the pyramid, 
but none in the coitex 

COMMENT AND CONCLUSIONS 

RENAL INtOLVEMENT IN THE rAT-DEEICIENCY DISORDER 

In the liteiatuie, mention of lesions of the kidne}s is laiel} made by 
the YOikeis with fat-fiee diets, since complete autopsies on expeiimental 
animals have raiely been made In most cases the diets actually con- 
tained small, but appreciable, amounts of fat In the expeiiments of 
McAmis, Anderson and Mendel,® howevei, the diets weie sufficiently 
low in fats to gne evidence of lenal in\olvement, which was likewise 
noted b} Bun and Bun ^ These woikeis suspected that lenal disoidei 
IS an important factor in the disease This new is fully confiimed by 
the microscopic lesions found in the piesent study 

McAmis, Andeison and Mendel® also (contiaiy to the obseivations 
in the piesent experiments) leported uimar}^ calculi in thiee lats, but 
these thiee had been previously depleted of then stoie of vitamin A A 
deficiency of this vitamin is known to pioduce urinaiy calculi (Van 
Leersum,' McCaiiison®) In the test rats of the piesent exiDeiiments, 
calcareofatty casts somewhat similai to those desciibed by Van Leersum 
were found in the tubules of the kidnejs, but the}’^ did not in any case 
result in vesical calculi 

Diummond and Coward® obtained only noimal conditions in rats 
on diets which the} consideied “devoid of tiue fats” They also made 

6 McAmis, A J , Anderson, W E , and j\Iendel, L B Growth of Rats on 
“Fat-Free” Diets, J Biol Chem 82 247, 1929 

7 Van Leersum, E C Vitamin A Deficiency and Urolithiasis, J Biol 
Chem 76 137, 1928 79 461, 1928 

8 McCarrison R The Experimental Production of Stone in the Bladder, 
Erit !M J 1 717, 1927 Indian J M Research 15 197, 1927 

9 Drummond J C, and Couard K H Nutrition and Giowth on Diets 
De\oid ot True Fats, Lancet 2 698, 1921 
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some autopsies, but lepoited no abnoimal lesults Their expeiiments, 
howeAei, weie continued foi a lelatively shoit peiiod of time More- 
over, then diets weie not stiictly fat-free, since starch (which contains 
some nonexti actable fat) was used m the diet, and the }east (likewise 
fat-contammg ) was not exti acted In these experiments, as in those 
of Palmei and Kennedy and the eailier studies of Osboine and 
Mendel, it is piobable that the negative lesults weie due chiefly to 
the small, but effective, amounts of fat contained m then diets 

OCCURRENCE OE RENAL EAT 

We ma} conclude fiom the woik of Tiaina,'- Bell,- Smith and 
MacXidei that tatt} mateiial can be demonstrated in normal lenal 
epithelium, but the amount appaientl) \aiies gieatly with species and 
age, and undei difteient ph}siologic and pathologic conditions 

The lesults of the piesent study agiee lathei closely with those of 
Smith foi noimal lats The kidne}S of oui noimal contiol lats 
(stock animals, staich-fed lats and contiol gioiip 6) showed practically 
no stainable fat (or hpoid), except a few scattered dioplets in the 
medulla These droplets appealed both in the epithelial cells and in 
the interstitial tissue Our test gioups (except in cases with piolonged 
preseivation in foimaldehyde) usually showed consideiable quantities 
of fat in the cells of both medulla and coitex, and this fat appealed 
to be associated in some degiee with degeneiatne changes in the cells 
In the abnoimal controls (groups 7 and 8), fat was also demonstiable 
in the cortical cells, but was much less pionounced and moie variable 
than in the test groups In some of these cases no appeal ances of 
celhilai degeneration weie piesent The appeal ance of fat in these cells 
may have lepiesented the fiist indication of degeneiation, oi it may 
merely have lepresented a different “phjsiologic state” which was not 
present in the normal contiols 

10 Palmer, L S , and Kennedy, C Fundamental Food Requirements for 
Growth of Rat V Influence of Fat in Diet, Proc Soc Exper Biol &. Med 
26 427, 1929 

11 Osborne, T B , and IMendel, L B Growth on Diets Poor m True Fats 
J Biol Chem 45 145, 1920 

12 Trama R Ueber das Verhalten des Fettes und der Zellgranula bei 
chronischem IMarasmus und akuten Hungerszustanden, Beitr z path Anat u z 
allg Path 35 1, 1904 

13 Smith, C Lipoid Content of Kidney Tubule, Am J Anat 27 69, 1920 

14 MacNider, W de B Concerning the Amount and Distribution of Stain- 
able Lipoid Material in Renal Epithelium in Normal and Acutely Nephropathic 
Animals, vMth Observations on Functional Responses of the Kidney Proc Soc 
Exper Biol &. Med 19 222, 1922 
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CALCIFICATION AND OTIICR DEGENERA.TnE CHANGES 

The description by Hiiepei of lenal tubiilai degeneiatioii, with 
subsequent calcification (due to hypeicalcemia), agiees lathei close!} 
\Mth the condition noted in the piesent stud} In oui senes, howevei, 
theie was no definite evidence that degeneiative changes in the cortical 
cells always pieceded calcification, but in the papillaiy legion calcifica- 
tion appealed more definitely to follow cellulai degeneiation 

The calcium deposits in lenal epithelial tubules described b} Van 
Leeisum' (in vitamin A deficiency) also closely lesemble those noted 
m the present study 

Pugh stated that in man the lenal papillae ma} contain deposits 
of calcium in advanced age In om study, howe%ei. age appaiently is 
not an impoitant factoi in the piocess of calcification, since among the 
oldest animals of the entire senes (gioups 7 and 8 of the contiols) no 
calcium deposits weie found 

PROLIFERATION OF RENAL PELVIC EPITHELIUM 

It is difficult to account foi the prohfeiation of pelvic epithelium 
noted in many of the test animals It is often associated with neciosis 
and calcification of the iiapilla (though not necessaiily so), and ma} 
therefoie be due in pait to an iiiitative action of the necrotic mass m 
the lenal pelvis 

In }oung lats that had died with xei ophthalmia on diets deficient 
111 ■\itamin A, Fiontali^" obseived that all showed a vaiiable degree of 
C}stitis, Avith metaplasia of the epideimic type, involving also the ureter 
and renal pelvis Cystitis was nevei observed in oui cases noi was an 
acute inflammation noted elsewhere in the kidney, except in the two 
cases mentioned In these two instances, the infection was piobably 
superimposed, since it was not found in the remaining cases 

Fujimaki and associates similarly found atypical metaplasia with 
keratosis in the urinary bladdei and renal pelvis in rats suffeiing fiom 
a chronic deficiency of vitamin A Renal calculi oi metaplasia (keiatini- 
zation) of the pelvic epithelium were likewise found by Wolbach and 

15 Hueper, W kletastatic Calcification in Organs of Dog After Injections 
of Parathyroid Extract, Arch Path 3 14, 1927 

16 Pugh, W S Calcification in Kidney, Internat J Med &. Surg 40 288 
1927 

17 Frontali, G Infezione delle vie urinane in carenza di vitamina A, Riv 
di chir pediat 24 505, 1926 

18 Fujimaki, Y , Kiinura, T , Wada, Y, and Shimada S Morphologic 
Changes of Pavement Epithelium of Albino Rats Fed on Vitamin A Deficient 
Diet Sei-I-Kvai M J 46 1, 1927 
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Howe and by T) son and Smith in rats and guinea-pigs with ^ itamin 
A deficiency In oui expeiiments, howevei, no indication of coinifica- 
tion was found in the legions of piolifeiated epithelium The epithelial 
hipeiplasia noted m oui senes theiefoie appeals to be dififerent fiom 
the metaplasia (keiatosis) pioduced by a deficiency of vitamin A 

ErrECT OF AAIOUNT OF PROTEIN' IN THE DIET 

The \aiious histologic lesions observed cannot be attiibuted to a 
diet high 111 piotein as is endent by a comparison of the lesults in the 
\anous gioups (table 2) As a mattei of fact, in lats 23, 24, 26, 27 
and 28 in gioiip 2 (on diet 550 thioughout, a diet high in piotem), the 
lesions usually appealed less numerous and seveie than m most of the 
rats maintained thioughout on diet 550 B, which was low in piotein 
(all of gioup 3, lats 47 to 51 of gioup 4, lats 58 to 86 of gioup 5 and 
lats 91 to 95 of gioup 6) On the whole, it appeals iinpiobable that 
the lei el of the dietai} piotein (langing fiom 12 to 24 pei cent) m 
these expeiiments had any appieciable eftect on the incidence of the 
lenal lesions obseiied 

SUMMARY 

Chaiacteiistic renal lesions have been demonstiated in lats leaied 
on Bun's liighl} puiified diets, which aie piactically fat-free, but othei- 
wise adequate 

The most sti iking and chaiacteiistic lenal lesion is the calcification 
m the cells of some lenal tubules and in neciotic aieas of the renal 
medulla In extieme cases there is complete disintegration of the apical 
region of the piiamid 

\7aiious foims of lenal epithelial degeneiation and fatt}'^ oi hpoidal 
changes also occur to a Aaiiable extent These ma} oi may not be 
associated with the calcification 

In the medulla, large quantities of fatty or albuminous mateiial may 
accumulate, foimmg casts in the lumina of the tubules and especiall}^ 
in the papillary ducts 

An at}pical (uncoinified) hypeiplasia is often found in the lenal 
pelvic epithelium This usually appeals most pionounced where neciosis 
of the papilla is also piesent 

Slight focal infiltration by round cells is found in the test lats, but 
no moie fiequently than m the noimal controls 

19 Wolbach, S B , and Howe, P R The Epithelial Tissues in Experimental 
Xerophthalmia Proc Soc Exper Biol & IMed 22 402, 1925, Vitamin A Defi- 
ciency m the Giunea-Pig, Arch Path 5 239, 1928 

, T-ison, AI D and Smith, A H Tissue Changes Associated with Vitamin 

A Dehcienc\ m the Rat, Am J Path 5 57, 1929 
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The inclusion bodies incidentalh noted in the coitical epithelium of 
some of the contiols apparently haA'e no i elation to the disoidei caused 
b} a deficiency of fat in the diet 

The addition of fiom 2 to 20 pei cent of laid, oi of slight amounts 
of cod liver oil, to the diet usuall}'^ prevents oi cuies the renal disoidei, 
at least to a large extent Especiall}^ the calcaieotis degeneration and 
casts are almost completel} eliminated Vaiious other tvpes of fat (such 
as corn oil, olne oil and meth}l linolate) usuall}’- appeal somewhat less 
beneficial to the kidne}, in which some of the lesions peisist, although 
the general condition of the body is cuied oi gieatl}^ lmplo^ed 

The concentiation of dietai}’- piotein, vithin the lange used, shows 
no definite relation to the incidence or to the seventy of the lenal lesions 
obsei ved 



IODINE DEFICIENCY AND GOITER 

IKFLTjENCE or a diet poor in iodine on the thyroid 
GLAND IN white RATS 

C ALEXANDER HELLWIG, N D 

A\ ICHITA, ICAN 

Chatin'b ^ tlieoi) that endemic goitei is the lesult of a deficienc} ot 
iodine IS accepted b} most Ameiican scientists In mapping the 
areas of the United States in which goiter is pieialent, iMcClendon and 
Hathawa)'^ “ determined the iodine content of foodstufts and watei fiom 
goitrous and nongoitious areas, and showed that there is little iodine in 
the vegetables and the w'ateis of those paits of the United States in 
w'hich simple goiter is a serious pioblem 

Marine and Lenhai t " w ho studied extensively the eftect of iodine 
on the mammalian th}ioid gland, aimed at the conclusion that this 
gland undergoes h\peiplasia wdienexer its iodine content falls below'^ 
0 1 per cent, and that the theiapeutic effects of iodine aie the lesult of 
lestoring to the th3roid gland the noimal amount of iodine 

A direct expeumental proof foi the theoii of Chatm has ne\er 
been attempted in this country In southern Gernianv Tanabe* suc- 
ceeded 111 producing hyperplasia of the thyroid gland by giving white 
rats a diet poor in iodine Freiburg being situated, how'eier m a 
district where goiter is endemic, Tanabe’s positive icsults must be 
legarded with great caution, since it is w^ell knowm that in goitious areas, 
domesticated animals incur hypeiplasia of the tluioid gland spon- 
taneously Tanabe’s successful experiments haAC to be repeated in a 
goiter-free country’- before they can be accepted as pi oof foi the lodme- 
deficiency theory 

Wichita, Kan , is free fiom endemic goiter Theie arises the ques- 
tion whether or not Tanabe’s experiments w'ould turn out to be positiie 
also in this locahti 

* Submitted for publication, Oct 2, 1930 

” From the Department of Pathology, St Francis Hospital 

1 Chatm Recherche de I’lode dans I’air, les eaux, le sol et les produits 
ahmentaires des alpes de la France et du Piemont, Compt rend , Pans 33 529 and 
34 14 and 51, 1851-1853 

2 McClendon, J F , and Hathaway, J C Inverse Relation Between lodin in 
Food and Drink and Goiter, Simple and Exophthalmic, J A kl A 82 1668, 1924 

3 Sfanne, D , and Lenhart, C H Relation of lodin to the Structure of 
Human Thjroids, Arch Int Med 4 440, 1909 

4 Tanabe Expenmenteller Beitrag 7Ur Aetiologie des Kropfes Beitr z 
path Anat u z allg Path 73 415, 1925 
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EXPERIMEKl S 

The fiist senes of expenments was begun in April, 1929, with two 
htteis of }Oung white lats, one being 12, the othei 20, weeks old The 
experimental lot consisted of five animals, three taken from the youngei 
and two fiom the oldei litter These white lats received food pooi m 
iodine as outlined by Tanabe ^ each was given daily fiom 8 to 10 Gm 
of bailey and distilled watei, and evei} third day from 2 to 3 Gm 
of uncooked meat and 2 Gm of fresh lettuce The lemainmg fiAe 
animals from the same htteis weie kept as contiols and Avere fed on a 
piopeil} balanced diet and fiesh city AA'atei 

The cages Aveie kept scrupulousl} clean, to avoid any possible 
influence of filth and fecal mateiial on the th\woid gland as pointed 
out b} Sasaki and McCai rison ** The floors of the cages Avere made 
of mesh Avire, and no ha} oi other mateiial Avas used foi bedding 

The feeding AAas continued for a period of 119 days, and both 
lots of lats Avere killed Avith chlorofoim The thyroid glands Avere 
dissected immediately after death, measuied and preserAed m a diluted 
solution of formaldeh}de (1 10) Postmoitem changes Aveie thus pre- 
A'^ented No constitutional dififerences Aveie noticed l)etween the two 
experimental lots The macroscopic and micioscopic observations in 
the thyioid glands are given m tables 1 and 2 

I AAas unable to find any striking diffeiences between the tAvo gioups 
of Avhite rats In the experiments desciilied. a diet poor in lodme 
tailed to produce the changes which Tanabe Avas able to see The 
average body Aveight of the controls being 170 Gm , their thyioid lobes 
measuied, on the aA^eiage, left 5 3 by 3 1 by 2 2 mm , light, 5 by 3 4 
liy 2 6 mm Aftei a diet poor in iodine the aA^erage body weight Avas 
132 Gm and the average size of the thyioid lobes Avas as folloAvs 
left 5 4 b}^ 3 4 by 1 9 mm , right, 4 5 by 3 by 1 8 mm Both gioups 
therefore presented the same noimal size that Wegelin described m Avhite 
lats from goiter-fiee regions of Germany 

Early goiter in animals manifests itself m the small size of the 
acini, deciease of the colloid and columnar size of the epithelium, AVith 
foimation of papilli and mitotic figuies, and in hypeiemia of the gland 
Not one of these typical changes occurred m our animals after a diet 
poor in iodine Their glands shoAA^ed CAen a slightly moie aiscous 
colloid and loAver epithelial cells than those of the controls (fig 1) 

5 Sasaki Zur evperimentellen Erzeugung dcr Struma, Dcutsclie Ztschr f 
Ciiir , 1912, \ol 119, cited from Wegelm in Henke and Lubarsch Handbucli der 
speziellen pathologischen Anatomic und Histologic, Berlin, Julius Springer, 1926, 
\ol 8, p 545 

6 McCarrison The Thjroid Gland in Health and Disease, London, AVilliam 
Wood &. Compan\ 191/ Report on the Etiology and Epidemiology of Endemic 
Goiter, Compt rend Conference interint du goitre, Berne, 1927 





Iable 2 — Evpenmcutal Sciics 2, Fed Bailey and Disttlled IFalct, ivilh Eva y Thud Day 2 Gut of Ltlliuc and iMcal, foi 119 Davs 
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Attei this unsuccessful attempt to confiim Tanabe’s lesults, the 
expel imeiital conditions weie made moie seveie Lettuce uas excluded 
trom the food complete^, since gieen leases constitute the most inipoi- 
tant souice of iodine intake This second expeiiment was carried out 
on fi\e young white lats, then food consisting exclusively of bailey and 
distilled watei This feeding was continued with the same individuals 



1 Normal thyroid gland of the white rat (control series 1) 


for a period of 90 da^^s But even this strict lodine-free diet failed 
to cause any enlargement of the thyroid gland On the contrary, all 
the animals of this senes showed definitely smaller glands than the con- 
tiols, not only absolutely, but also relative to their body weight The 
five animals, after being chloroformed to death, weighed, on the average, 
152 Gm , the aveiage size of the left lobe was 4 4 by 1 9 by 2 2 mm ; 
of the right, 4 6 by 2 2 by 2 4 mm Microscopically, these glands 
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piesented signs of atroph} the follicles being sinall and filled with 
intensely stained colloid, the epithelium was low, and the capillaiies 
weie poorly filled with blood (table 3 and fig 2) Thereaftei, a pio- 
longed attempt was made with the same diet on foui othei rats, and the 
teeding was continued over a period of 160 days In all these foui 
animals identical changes occurred, namely, a still moie pionounced 
atroph) of the thyroid gland The average bod\ weight of these foui 
animals was 125 Gm , the aveiage size of the left lobe was 4 7 by 2 b) 
1 8 mm , that of the right, 4 7 by 2 2 by 18 mm The microscopic 
examination revealed small acini with veiy mscous colloid, a low 
epithelial cell la)er and poor filling of the capillaries with blood 
(table 4) 

The completely negative lesults of my three expeiiments, uhich 
^\ere instituted under even stricter conditions than those of Tanahe, 
aie surel) not m favoi of the generally accepted theon that lupei- 
plasias of the thyroid gland, including endemic goitei, are due to 
insufficiency of iodine in the diet of the individuals My obseuations, 
on the contrary, make it clear that a diet pooi m iodine pioduces atrophy 
of the thyroid gland, the severity of which is in in\eise pioportion to 
the amount of iodine taken and in diiect piopoition to the length of 
time the feeding experiments are continued My lesults confirm the 
Mew held by Wegehn, that endemic goiter cannot be explained as com- 
pensatory hypertrophy of the thyioid gland, due to a low content ot 
iodine m the food, but rather that, in insufficiency of iodine, atioph) 
of the organ must be expected, since iodine is a strong stimulant to the 
action of the thyroid gland 

Without questioning the impoitant role that sufficiency of iodine 
may play in the prevention of goiter, I am led to the belief that the 
essential cause of goiter is a positive agent As one of the possible 
positive factors, a high content of calcium m the drinking water is held 
responsible by several investigators for the development of goitei 
McClelland,” Bouchardat,® Bilhet '* Boussingault and Pighoni 
advanced the theory that an excess of calcium sulphate or caibonate 

7 ^McClelland On the Connection Between Goiter and Cretinism, Their 
Nature and Causes m Some Inquiries m the Province of Kemaon Relatne to 
Geolog\ and Other Branches of Natural Science, Including an Inquir}" into the 
Causes of Goiter, Calcutta 1835 , Dublin J iM Sc 11 295, 1837 

8 Bouchardat De I’lnfluence de la qualite des eaux sur la production du 
goitre et du cretinisme. Bull de I’Acad nat de med , 1851, cited from Wegehn 
(footnote 5, p 537) 

9 Billiet* Observations sur le recensement des personnes attemtes de cretin- 
isme A.nn d’h^g 1853, ^ol 50, cited from Wegehn (footnote 5, p 538) 

10 Boussingault Alemoires sur les salines lodiferes des Andes, Ann de chim 
et de pins, \ol 54, cited from Wegehn (footnote 5 p 538) 

11 Pighoni Ricerche sulla endemia gozzo-cretinica nella regiom leneto- 
Inmlnrde e nelh pro\incia di Reggio-Emiha, Riv sper di freniat 44 66, 1920 
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ma} cause endemic goitei In a lecent papei, Kottmann j^ointed out 
that calcium cleci eases the dispeisity of the blood seium and met eases 
the Mscosit} of the thyroid colloid Abelin was able to demonstiate 
m expel iments on white rats that an excess of calcium lowers the 



2 Thvroicl gland after lodine-free diet for ninety days (experimental 

series 3) 


12 Kottmann Kolloidchemische Untersuciiungen uber Schilddrusenprobleme, 
ticliuciz ined tVehnsehr 50 644, 1920 

13 Abebn, I Schilddruese und Mineralstoffwechsel Emfliiss des Dinatri- 
mp iospbats iind der Kalziumsalze auf die Wirkung der Schilddruesensubstanzen 

uiocbetn Ztsclir 72 199, 1928 
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metabolic action of thyioxme Wilms and Repin observed that 
water fiom goitious distiicts will lose its activit}’^ aftei iiiecipitation of 
its calcium by boiling Geologic studies are also in favoi of this theoiy 
McCaiiison,*’ in his anahsis of conditions in the goitrous legions of 
Chnicil and Gilghit m noithein India, found that theie aie ceitain laige 
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Fig 3 — HAperplastic goiter after diet rich in calcium and free from iodine for 
eight\-fi\e da^s (experimental series 5) 


outcrops of limestone, and that it is fiom these that the villages in which 
goitei is most prevalent derive then supph of water 

14 Wilms Ursache und experimentelle Er/eiigung des Kropfes, Zentralbl f 
Cliir, 1910, ^ol 37, no 31, Ursache und experimentelle Eraeugung des Kropfes, 
Deutsche med Wchnschr 36 604, 1910 

15 Repin Les eanx goitrigenes Re\ d’hig 33 317 1911 
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Also from Tanabe’s recent expeiiments in the Institut of Aschoft it 
appeals that diets high in calcium and, at the same time low in iodine 
produce the most pronounced hypei plasms of the thyioid gland 

I studied the influence of dunking watei iich in calcium on eight 
joung rats They weie fed only barley and as dunking watei a pure 



Fig 4 — Small colloid goiter after a diet rich in cakiiim and iodine for se\eiity 
da\s (experimental series 6) 


2 per cent solution of calcium chloiide After a peiiod of ninety 
dais, fi\e ot these animals were killed uith chlorofoim and their thyioid 
glands examined The obseivations weie uniform in all The thyioid 
glands ueie distinctly enlaiged and appeared \ery hypeiemic The 
arcrage n eight of this senes being 158 Gm the arerage size of the 
th} roid lobes n as as follow s right, 5 6 by 2 3 b\ 3 5 mm , left 6 by 
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2 9 by 2 9 mm In then microscopic pictuie all five thyioid glands 
piesented a maiked epithelial hypeiplasia The acini formed elongated 
nairow tubules with high columnar cells, the walls toimed mfoldmgs 
and plications, the colloid did not stain at all or veiy faintly, and many 
acini appealed solid The blood vessels weie much dilated, the capil- 
laries between the acini contained a gieat amount of blood Thus the 
histologic changes corresponded completely to the description which 
Langhans and Wegehn,^® and Mamie and Lenhait® gave of the mam- 
malian hyperplastic goitei (table 5 and fig 3) 

Tliiee of the eight animals weie kept alive foi anothei period of 
sevent} da 3 'S, the water rich m calcium being given to them but the 
diet poor m iodine being leplaced by a well balanced one, with plenty 
of green vegetables After 70 days, these animals still showed a defi- 
nite enlaigement of the thyioid glands, but without hyperemia The 
average body weight in this series was 145 Gm , the average size of 
the thjioid glands was right, 6 3 by 3 by 1 5 mm , left. 6 5 my 2 2 Iw 
1 8 mm Histologic examination revealed laige acini with cuboid 
epithelium, the colloid stained densely, the blood vessels weie only 
moderately filled with blood ^Several lymph spaces between the acini 
contained material that stained like colloid These glands lepresented, 
therefoie, small goiters of the colloid type (table 6 and fig 4) 

The last experimental results conform to the work of McCairison,® 
who produced small colloid goiters by a diet iich in calcium, but othei- 
wise well balanced 

That an excess of iodine m the drinking water exeits an inhibitoiy 
action on hypeiplasia of the thyroid gland — in spite of a high content 
of calcium — was demonstrated clearly by Tanabe * 

COMMENT 

In table 7, the average size of the thyioid glands and the aveiage 
body weight of each experimental senes are tabulated Fiom the 
negative results of my attempt to produce goiter by means of an 
insufficiency of iodine in the food inferences may be drawn that lack 
of iodine is neither the only noi the essential cause of endemic goiter 
The positive lesults of the second experimental senes with a diet iich 
m calcium indicate that a positne agent is responsible for the develop- 
ment of goiter This positive agent may not be a single specific factor, 
and this or these positive agents may not alone cause hypertrophy of 
the thyroid gland m the presence of a high amount of iodine in the 
food nor may insufficiency of iodine m itself cause endemic goiter m 
the absence of the other agents that cause goiter, but when both are 
piesent the conditions for the development of h3pei plastic goiter seem 
to be at the n optimum Only by this conception of the etiolog 3 ^ of goitei 

IQiq*^ hinglians and Wegelin Der Kropf der weissen Ratte, Bern, Paul Haupt, 
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IS one able to undei stand why endemic goiter may be piesent in locali- 
ties rich in iodine, and, on the othei hand, absent m legions pool in 
iodine 

The last expeiimental series in which hyperplastic goitei nas pio- 
duced with a diet iich in calcium and poor in iodine and colloid goitei 
with a diet iich in calcium and iodine are not in favoi of McCaiiison's 
theory that these two types of goiter aie entnely different fiom the 
etiologic standpoint, but indicate that the difleient structuie of the 
tbyioid gland depends on the amount of iodine in the food, the essential 
cause of the enlargement in each case being identical 

Comparative studies, made in Em ope following a suggestion of 
Aschoff, have shown that the histologic stiuctuie of goitei s vanes 
according to the pait of the countr}'^ in which they occiii In certain 
legions, especiall} in lei el legions, the diffuse colloid goitei with and 
without hiperth} roidism, and exophthalmic goitei piedominate In 


Table 7 — Avetage H eight of Annuals and Avciage Stsc of Thyioid Glands in 

All Six Expcnmcntal Senes 
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more mountainous countiies the toxic goitei is an exception, and the 
neaier one approaches the center of the endemic aiea the less one meets 
iMth the colloid goiter It is leplaced by the colloid-pooi , diffuse 
pai enchymatous goitei in childhood and by the adenomatous paien- 
chymatous nodulai goiter with its degenerative foims in adults It can 
hard!} be doubted that, as in my last experimental senes, these diftei- 
ences in the architecture of the goitei s aie due to difteiences in the iodine 
content of the food, the positive etiologic factoi, hitheito unknown, 
being the same and being world-wide 

SUMMARY 

Attempts to pioduce goiter in white rats by feeding a diet jDOor m 
iodine gave onl)^ negative results 

Excess of calcium in the drinking watei and a low intake of iodine 
caused a maiked epithelial h3perplasia of the thyioid gland 

Drinking water iich in calcium and a diet iich in iodine produced 
small colloid goiters 

Insufffcienc} of iodine was shown not to be the essential cause of 
goiter 





THE EFFECT OF EXPOSURE TO AN ULTRAHIGH 
FREOUENCY FIELD ON GROWTH AND ON REPRO- 
DUCTION IN THE WHITE RAT “ 

ARTHUR KNUDSON, PhD 
AND 

PHILIP J SCHAIBLE, ChE, AM 
George Alexander Research Fellow in Biological Chemistry 
AIBAXn, X y 

Since the development of a high fieqiienc}^ oscillatoi foi the piodnc- 
tion of aitificial fe\er in inan,^ it has become of inci easing impoitance 
to know the biologic leactions pioditced by such an agent Chiistie and 
Loomis," and Kahler, Chalkle} and Yoegthn ’’ expi essed the belief that 
the eftect of a high fiecpienc} field depends pnmaiily on the pioduction 
of a use in tempeiature m the oiganism, while Schereschewsky * stated 
that certain wave lengths (from 15 to 3 8 meteis) exeit a specific eftect 
on living cells An investigation was accoidmgly planned to deteimme 
the eftect of exposure to a high frecpiency field on giowth and lepio- 
cluction m the white lat 

The high frequenci oscillator used m these cxpciinients was constructed on 
the same principle as a short w'axe radio transmitter, with the exception that the 
energ} is concentrated between two condenser plates instead of being directed 
from an aerial The heater w'as designed In the General Electric Company ® and 
consists of a vacuum tube oscillator and lectificr tint supplies the high \oltagc 
for the oscillator Ihe high i requeues oscillator is composed of two 75 watt 
radiotrons operating at a frequencr of from 9,000 to 12,000 kilociclcs An air- 
cooled transformer having a 4,500 volt secondary and feeding a full w’a\e rcctifici 
forms the 2,000 volt direct current plate supplj for the oscillator 

Young white rats w’caned at 28 dais of age and w'cighing from 40 to 55 Gin 
w'ere used m these experiments There w'cre two diffcicnl senes of experiments, 
one of wdiich was earned out in the earli part of 1929 and the other m the earh 
part of 1930 


Submitted for publication, Oct 27, 1930 
■^From the Department of Biocheinistrj , Union Uiaversiti Medical Dcpait- 
ment, Albany Medical College 

1 Carpenter, C U , and Page, A E Science 71 450, 1930 

2 Christie, R V , and Loomis, A L J Exper iled 49 303, 1929 

3 Kahler, H , Chalkley, H W, and Yoegthn, C Pub Health Rep 44 339 

1929 

4 Schereschewskv, J W Pub Health Rep 41 1939, 1926 

5 Dr W R Whitnej of the General Electric Company placed the apparatus 
at our disposal and members of his research staff, particularly A B Page and 
K C DeWalt, gave technical assistance from time to time 
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In the first senes of experiments theie were six male and eight female rats 
These rats were put on the Sherman diet B,c which was used at that time as our 
stock ration diet The rats were divided into two g-roups so that litter mates 
were e^enIy distributed m each group, and one of the groups was exposed to a 
high frequenc} field while the other w'as kept as control The high frequenc}' 
exposure was given five days a w'eek over a period of from sixtv to ninety days 
The length of each treatment for the first two w'eeks w'as thirty minutes, and 
then it w'as increased to fort 3 ’-five minutes The rats were heated each day to a 
rectal temperature of from 39 4 to 40 5 C and kept in that range for from fifteen 



Chart 1 — Experiments of the 1929 senes showing the effect on growth of 
exposure of rats to ultrahigh frequencj field Rats m this series were fed on 
Sherman’s diet B 


to thirU minutes The normal rectal temperature of the rats varied from 37 
to 37 5 C Our plan w'as to heat the rats to the required temperature m from 
fifteen to tw'entj minutes, and then maintain them at that temperature It was 
difficult to keep the rats at an} set temperature, and it was necessarj to record 
the rectal temperatures at mtenals of from fifteen to tw'entjf minutes in order to 
adjust the distance of the plates to keep the rats from getting either too warm 


6 Sherman H C , and Muhlfeld, M J Biol Chem 53 41, 1922 
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or too cool The results of this group of experiments on growth are plotted m 
chart 1 A summarj^ of the 30 ung born and reared by the heated and unheatcd 
mother rats m both senes of experiments is gneii in the tabic 

In the second, or 1930, series of experiments, tlierc were fourteen rats Ihe seven 
males were litter mates, four of which A\ere given high frcqueticj'' treatment and 
three kept as controls The seven females were also litter mates, four being given 
treatment and three kept as controls These rats were all put on Bills’ modifica- 
tion " of Steeiibock’s stock diet, which we adopted in this laboratory' in the 
summer of 1929, and have found \erj satisfactory The second senes of rats 
were also treated five days a week ovci a period of from ninety to one hundred 
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and twenty' days The length of each treatment in this series was increased to 
one hour, and the temperature w'as brought up to from 402 to 40 5 C m the first 
half hour and then maintained at that temperature for the next half hour 
Occasionally, the temperature rose to 41 6 C , and in one instance fii e of the seven 
rats w'ere heated to a temperature of from 43 3 to 43 9 C One of the rats in this 
group died The female rats in this scries w'ere not mated until thev W'ere 90 
davs of age The grow'th curves of these rats are plotted m chart 2 and the 
table contains the record of young born and reared bv the mother rats of this 
scries 

We leahze that the numbet of rats used in these two senes of 
expeuments is too few to diaw any sweeping conclusions, but nevei- 
theless they do show seveial inteiesting points One leason foi using 

7 Bills, C E , Honeyw'ell, E M , and MacNair. W A 
76 251, 1928 


J Biol Chem 
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so few animals is that w e could not heat more than three oi foui at one 
lime, and our constant attention ^vas reqiined during the high fiequency 
treatment On examination of charts 1 and 2, it will be noted that the 
giowth cuives for the two groups (treated and untieated) of rats in 



Chart 2 — Experiments of the m30 senes showing the effect on grow'th of 
exposure of rats to ultrahigh frequencj" field Rats in this series w'ere fed on 
Bills' modification of Steenbock’s stock diet 

each senes itin closely parallel We might saj that the heated rats are 
just a trifle stunted in their growdh, although the number of rats studied 
are too few' to diaw' this conclusion In other words, rats can be heated 
lepcatedh to fiom 39 5 to 40 5 C without any marked interference in 
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their giowth, and it should he emphasized that these evpeiiments aie at 
the peiiod of gieatest giowth impulse Anothci mteiesting point in 
regal d to these two charts is that the giowth cuive of the 1930 senes is 
much hettei than the 1929 senes The giowth cuive foi the 1929 senes 
follows closely that given by Donaldson'^ The giowth cuive foi the 
1930 senes is similar to that lepoited Smith and Bing 

The data on repioduction and leaiing of the }Oung aie also of con- 
sideiable mteiest In the hist senes of expeiiments the males and 
iemales weie not caged sepaiately, and it will be noted from the table 
that the tieated females did not have }Oung until an aAeiage penod ol 
120 days of age uhile tlie untieated females had }oung at 95 da\s ot 
age There is also a slight difteience m the two gioups, in the u eight 
ot the }oung at the age of weaning, but the diffeience is so small and 
the number of young aieiaged is not sufficient to duuv am definite 
conclusions 

In the 1930 senes, the females w^eie not mated until they w'eie 90 
days of age, neveitheless. the treated females did not have young until 
an average period of thiity da}s later Again theie is a slight clitlei- 
ence in the tw'o gioups in the aveiage Aveight of the young at time of 
w^eaning 

A pathologic examination of the tissues of a numbei of these lats 
that were tieated foi a penod of thiee months was made by membcis 
of the Depaitment of Pathology'® They lepoited that the tieated 
animals show^ed little change fiom the untieated ones In the males, 
there w^as often observed an exhaustion oi maikcd letai elation of sper- 
matogenesis with exfoliation of the geiininal epithelium and pi ohf ela- 
tion of Sei toll’s cells 

CONCLUSIONS 

Exposure of )oung lats to an ultiahigh f requeue} field foi peiiods 
of fiom one-half to one houi daily and laising then liody tempeiatuie 
to 40 5 C does not seem to letaid then growth appieciabl} The lepio- 
ductive oigans m the male and female lats aie not appieciabl} affected, 
so that there is no loss in pow^ei to bleed Repeated exposuie of lats 
to an ultiahigh frequency field in wdneh the body tempeiatuie is laised 
to 40 5 C does not pioduce any abnoimal pathologic lesions 

8 Donaldson, H H The Rat, ed 2, Philadelphia, Wistar Institute 19^4 
p 176 

9 Smith, A H , and Bmg, F C J Nutrition 1 179 1928 

10 Dr V C Jacobson and Dr K Hosoi examined the tissues of these rats 



PHYSIOLOGIC AND BIOCHEMICAL CHANGES 
RESULTING FROM EXPOSURE TO AN 
ULTRAPIIGH FREQUENCY FIELD ^ 

ARTHUR KNUDSON, PhD 

AND 

PHILIP J SCHAIBLE, Ch E , AM 

George Alexander Research Fellow in Biochemistrj, Albany Medical 

College, 1929 and 1930 

ALBANY, N \ 

The Stud}'’ of the biologic effects on animals of electiical oscillations 
of \eiy high fiequency geneiated by a vacuum tube oscillatoi has opened 
a new field of investigation Dm mg the opeiation of a shoit wave ladio 
tiansmittei, stiikmg heating effects in the vicinity of the antenna weie 
noted ^ Hosmei has shown that thei e is a well d( fined i elation between 
the late of heating of solutions of diffeient salt content and the fie- 
quency of voltage alternations Thus at a fi equency of 25,000 000 
cycles (12 meters wave length), a 0 05 per cent solution of sodium chlo- 
iide heats fastest, while at a frequency of 10,000,000 cycles a 0 025 
per cent solution heats fastest Solutions of diffeient salts but of the 
same electrical conductivity, heat alike The heating effect is developed 
within the solution itself The plates remain cold at all times and aie sep- 
arated by an air gap fiom the introduced containei and othei objects 
under study Contact with plates will produce aics and burning and 
charring of inflammable materials which touch them 

The fiist scientific investigation of the effect of these oscillating 
fields on living cells was reported by Cosset, Giitmann Lakhowsk} and 
Magi oil in 1924- They showed that plant tumors exj^osed to the 
radiation fiom a vacuum tube oscillating at 150,000,000 c}cles pei 
second (2 meters ivave length) iveie destroyed Schei eschew'sky “ 

Submitted for publication Oct 27, 1930 

From tbe Department of Biocbemistrv Union Unlverslt^ Medical Depart- 
ment, Alban^ Medical College 

■■ A preliminary report of tins paper, under tbe title “Chemical Changes in 
tbe Bod} Resulting from Exposure to Ultra High Frequency Field I Blood 
Chemical Findings in tbe Dog II Acid-Base Balance in tbe Plasma of Dogs,’ 
was gnen at the Thirteenth International Plnsiological Congress, held at Boston, 
August 1929 

1 Hosmer H R Science 68 325, 1928 

2 Gosset, A , Giitmann, A , Lakbowskj, G, and Magrou, J Compt rend 
Soc biol 91 626, 1924 

3 Scberescbeuski J W Pub Health Rep 41 1939, 1926 
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studied the eftect of these ladiations on mice ^^'lth fiequencies vaiying 
fiom 8,300.000 to 135,000,000 cycles pei second (equivalent of wave 
length fiom 36 1 to 2 2 meteis), he obseived se^ele symptoms which maj 
result m death if the cxposuie is piolonged Pait of the symptoms, at 

least, he assumed is due to heat letention He also claimed that the 

band of fiequency between 20,000,000 and 80,000,000 c}cles pei second 
(wa\e lengths fiom 15 to 3 8 meteis) eveits a specific efiect on living 
cells The lectal tempeiatuie of a live mouse could be laised from 5 to 6 
C b\ these cui rents, while that of a fieshly hilled mouse could be 

laised only fiom 0 1 to 0 7 C in a similai length of time, which was 

taken to indicate that the heating eftect with these cuiients was difteient 
trom the diathermic eftect obseived at low'ei fiequencies In a subse- 
quent papei,'' Schei eschew sk} proceeded to investigate the eftect of 
these ladiations on ti ansplantable tumors and claimed that he has been 
able to pioduce complete recession of the tumoi and consequent recovei\ 
of the tumor-beai mg animal 

Chiistie and Loomis^ do not suppoit the theoiy of Schei eschew sk) 
that ceitam wave lengths have a specific action on living cells The) 
studied the effect of fiequencies langing fiom 8,300000 to 158,000,000 
c)cles and show^ed that the lethal natuie of these ladiations is piopoi- 
tionate to intensity of the field up to a frequency of about 50,000000 
cycles At frequencies highei than this, the letlialit) of tlie radiation 
appears to dimmish They expiessed the belief that the lethal eftect of 
these cuiients is fully explained on the basis of the heat geneiated b\ 
high fiequenc) cui rents wdiich aie induced in them In expeiiments wuth 
Pmamcmim, Kahler, Chalkley and Voegtlin'' agreed with Clinstie and 
Loomis that the eftect of a high fiequency field depends piimaiily on 
the production of a rise m tempeiatuie m the oiganism 

In view^ of the fact that the geneial eftect on animals wdien placed in 
a high frequency field is a marked heat production tin oughout the bodv 
and that the method of heating pi onuses to be of considerable theia- 
peutic value, it was thought that it w'oukl be of paiticulai intciest to 
study some of the chemical changes produced in the bod^ 

PHYSICAL APPARATUS 

For generating the high irequcncy osciliatcrv current, an oscillator designed 
by the General Electric Cempany, delivering 150 watts of power at high ” re- 
quencies of trom 9.000 to 12,000 kilocycles ivas used The details of the hookup 
are shonn in figure 1, and figure 2 shows the general appearance of the apparatus 

4 Schereschewsky, J W Pub Health Rep 43 927 1928 

5 Christie R Y, and Loomis A L J E\per Med 49 303 1929 

1090 ^ - Chalklev H W and Voegthn, C Pub Health Rep 44 339 
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as used in our experiments uith tlie crate in position between the condenser plates 
The condenser plates are aojustablc as to height and spacing These adjustments 
allow accommodation for ^arlous si/es of materials Dr W R Whitney of the 
General Electric Company, placed the apparatus at our disposal, and members of 
his research staff, particularly A B Page and K C DeWalt, ga^e technical 
assistance from time to time 



tXPERIMEXTAL W ORK 

Ihe experiments about to be described weie planned to deteimine 
the chemical alteiations brought about by excessively high temperatuies 
pioduced by ultiahigh fiequency and to determine, if possible, b} 
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chemiCcil methods, tempeifituies &t which it would be safe to heat animals 
without pioducmg any seiious damage 

Unfortunately, no laboiatoiy animal which could he strictly com- 
paiable to man (except peihaps the hoise) seems to be entneh suitable 
ioi these expeiiments Facilities foi handling hoises weie not 
arailable, and dogs weie theiefoie selected as being the best adapted foi 
the ■\\oik In these expeiiments, the changes pioduced in the blood 
weie studied because of the lapidity and accuiac} with ^\hlch it leflects 
changes taking place thioughout the oiganism and because of the ease 
uitli which it can be sampled at inteivals without ])ioducmg an} seiious 
impaiiment pei se 

All the dogs used in these experiments were mongrels \ar%mg m %\ eight from 
7 to 25 Kg Thee eeere pih on CowgJI’s " “synthetic’ food mixture During the 
period of eighteen hours piecediiig each experiment, no food was gi\en 

The general procedure m our experiments was to bleed the dog from the 
external jugular vein before and after exposure to high frequenci treatment In 
collecting the blood great care was taken to avoid any stasis and to collect it 
under oil The blood was allowed to clot and then centiifugated Determinations 
w'ere then carried out on the serum In a few' experiments determinations were 
made on the w’hole blood The dog w'as then placed in a w'ooden crate ot suitable 
si/e and placed betw'een the plates of the condenser In some cases the exposures 
W'ere made for only short periods of thirtv minutes, and m other cases thc\ \aned 
from thirtv minutes up to as long as tw'ehe hours The rate of heating of the 
animal is dependent to a certain extent on the distance between the phtes and 
on how much of the area betw'een the plates is filled up by the animal Several 
experiments ha^c been cairied out in which the dog was heated rapidl\ within 
half an hour to temperatures of from 42 5 to 43 C In other experiments, the dogs 
W’ere brought up to a certain temperature in from thirty to sixty minutes, and 
attempts were made to keep them at that temperature for ^arMng periods of time 
It w'ould have been desirable m all these experiments to have control oter the 
temperature and humiditj of the room during the treatment, but this W'as not 
possible 

The volume of blood w'as determined by dve blood \olume method of Hooper, 
Smith, Belt and Whipple,^ brilliant vital red being used Cell volumes w'ere 
determined in duplicate vith the Van Allen o hematocrit, 1 6 per cent sodium 
oxalate solution as diluent being used The improved Newcomer lo method was 
used in the estimation of hemoglobin For />u, the quinhydronc procedure of 
Cullen W'as used on serum The pn values were determined at room tempera- 
ture and calculated to 38 C (using the calculation /)tu, = /int (0 01 X [t'-t]) 

Carbon dioxide was determined by the Van Slyke and Neill 12 inanometiic 

7 Cowgill, G R T Eiol Chem 56 725, 1923 

8 Hooper, C W , Smith H P , Belt, A E , and Wliipple G H 
Phvsiol 51 205, 1920 

9 Van Allen, C W J Lab &. Clin Med 10 1027, 1925 

10 Newcomer, H S Biol Chem 37 465, 1919, 55 569, 1923 

11 Cullen G E, and Beilmaim, E J Biol Chem 64 727 1925 
G E , and Earle I P [ Biol Chem 61 523, 1928 

12 Van Slvke, D D , and Neill, J M J Biol Chem 61 523, 1924 
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method Base present as bicarbonate was calculated m millimols b}' use of the 
folIorMng equation \\here carbon dioxide represents the per cent by volume of 
carbon dioxide content 


- 14 04 

^^lltllog (/’ll 6 1 > 

2 24 


X 0 713 


Xonprotem nitrogen and sugar were estimated by the Folm-Wu procedure 
Inorganic phosphates W'ere determined by the method of Fiske and Subbarow 
and calculated to milliequivalents of phosphorus per liter by multipl 3 ing the 
milligrams per hundred cubic centimeters by the factor Clark and Collip s ic 

modification of the Kramcr-Tisdall method w’as used for calcium Lactic acid 
was estimated b} the method of Friedemann, Cotonio and Shaffer/" the condenser 
unit of Davenport and Cotonio being used B\ dividing the milligrams per 
hundred cubic centimeters bj 9, the lactic acid w'as con\erted to milliequivalents 
For total base the micromethod of Stadie and Ross was used Chloride= 
w'ere determined b\ the Whitehorn method and were calculated to milliequiv- 
alents bj dividing the milligrams per hundred cubic centimeters by 5 85 Total 
blood proteins were determined by a micro-Kjeldahl method w'lth direct nessleri- 
zation The more recent equation of Van Slyke and associates for the base 
combining power of the total protein of serums were used Assuming a ratio of 
albumin globulin as 1 8 1, it is (pn — 5 04) 


RESULTS AND COMI\IENTS 

The total number of experiments that weie earned out together with 
the exiDerimental data obtained are indicated in table 1 

E§-cct of High Ficqitency Heating on the Amnial — Animals placed 
in the high frequenc} field showed considerable variation in their 
response to any given quantity of current, some being moie restive than 
others That the humidity and the temperatuie of the room had an 
eftect was noticeable from the fact that on w^arm humid days in the 
summer, animals iveie found to heat up much more rapidly The heating 
effect w’-as felt almost as soon as the cuiient was turned on and dogs 

13 Peters, J P , Bulgei, H A Eiseman, A T, and Lee C J Biol Cnem 
67 141 1926 

14 Folm 0, and Wu H J Biol Cbem 38 81, 1919 

15 Fiske, C, and Subbarow% Y J Biol Cbem 66 375 1925 

16 Clark, E P and Collip J B J Biol Cbem 63 461, 1925 

17 Friedemann, T E , Cotonio, il , and Shaffer, PA J Biol Cbem 73 
335, 1927 

18 Da\enport H A and Cotonio, 3/ J Biol Cbem 73 359, 1927 

19 Stadie W C , and Ross, EG J Biol Cbem 65 735, 1925 

20 V bitehorn, J C J Biol Cbem 65 449 1925 

21 Van Shke D D , Hastings, A B , ililler. A, and Sendro^, J J Biol 
Cbem 79 769, 1928 

22 Peters T P Wakeman, A kl , Eiseman, A J , and Lee, C J Clin 
In\estigation 6 517, 1929 
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A\oulcl usuall} begin to pant ^Mthnl two oi thiee minutes aftei staitmg 
the expel iment In geneial, it was noticed that animals weie moie 
niitable Avhile then tempeiatuie w'as being laisecl, maintenance or 
leduction of tempeiatme fiom highei le\els did not mateiially aflect the 
animal The rcspiraton moAcments m most cases became extiemely 
lapid and AA^eie maintained at a high late foi A^aiying peiiods aftei the 
treatment In some ot the longei expeiiments in which the temperatuies 
weie above 42 6 C and death the usual lesult, it Avas noticed that aftei 
the AeiA lapid lespnation it became shalloAv and AA’^eak, and finally the 
animal died of lespiratoi) failuie The dogs heated to high tempeiatuies 
frequently dcA’eloped diaiihea and m some instances abdominal ciamps 
Avere noticeable Theie aaus alAAaAs evidence of intense fatigue 

Some of the dogs made efiorts to escape fioir. the ciate Aidiile otheis 
AA^ere quite placid It AA'as obseiA'ed that animals leacted to mci eased 
current b}' inciease in the late of use m tempeiatuie up to a ceitam 
point, about 42 C At this point, the oiganism shoAAcd a definite resist- 
ance to increased tempeiatuie Finally, the mechanism for the elimina- 
tion of heat AAOuld break doAAii, aftei AA'hich an mciease m the rate of 
temperatiiie rise AA’ould occui Great caie is necessaiy Avhen heating 
above this critical point Flinn and Scott * and Henderson and Hag- 
gard -■* have noted similai physiologic limitations A leflection of this 
gieat resistance to change m tempciature at this ciitical point is seen m 
the values foi the caibon dioxide content 

In the production of artificial feAei b} tins method, it is of inteiest 
to knoAV hoAV long the ieAei is maintained When animals Aveie heated to 
a temperature of fiom 41 to 42 C , it AA'as noticed that leturn to noimal 
teinpeiature occui led AAithin about thiity minutes Whth highei tempera- 
ture, from 42 to 43 C , the letiiin to noimal Avas usuall) sloAA^ei A^ai)ing 
fiom sixty minutes to tAAo houis In a fcAv instances Avith the highei 
temperature, the animals either died shoith aftei treatment oi did not 
leturn to noimal tempeiatuie and died Avithin a fcAV houis of tieatment 

The pathologic changes pioduced m the tissues of these heated 
animals is discussed in detail m a paper by Jacobson and Hosoi 

Effect of High Fiequciicy licafmcnt On the Blood Volume, Cell 
Volume, Hemoglobin and Weight — In the consideiation of the effect 
of high f requeue) tieatment, it is necessaiy to considei not only the 
total period of heating and the aAmi age or maximum tempeiatuie but also 
the rate of heating Table 2 gives lesults of seveial expeiiments m Avhich 

23 Fhiin, F B , and Scott, E L Am J Physiol 66 191, 1923 

24 Henderson, Y , and Haggard, H W J Biol Chem 33 333, 1918 

25 Jacobsen, V C , and Hosoi, K The Morphologic Changes in Animal 
Tissue Due to Heating bv an Ultrahigh Frequenev Oscillator, this issue, p 744 
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the animals were heated to A'aiious aveiage teinpeiatuies foi diffeient 
peiiods of time It is seen that m those animals which w'^eie not allowed 
w'^ater during the tieatment that the percentage of loss m weight 
varies with the length and intensity of treatment, the loss in weight in 
some of the expeiiments amounting to as high as fiom 10 to 11 per cent 
The loss in weight is undoubtedly due laigely to loss of w’^ater through 
the lungs by hypei ventilation Whenevei the animals were given w'^atei 
to dimk the peicentage of loss in w'eight w^as greatly i educed The 
animals usuall}'’ regained their oiiginal Aveight in twenty-four hours 


Table 2 — Effect of High Fiequency Tieatment on Blood Volume, Cell Volume, 

Hemogloh’n and Weight 
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t Water during treatment 


This excessive loss m w^atei is appaiently responsible foi the deciease 
ot blood volume In all of oui expeiiments m which the blood volume 
was measured, there w’-as a decrease m volume varying from 3 to 25 per 
cent The concenti ation of the blood is also eviOenced by the inciease 
m cell volume and hemoglobin, wdnch runs somewhat paiallel wuth the 
deciease m blood tolume These lesults aie in line with those of Fhnn 
and Scott, wdio found that thei e was blood concentration in dogs on 
exposure to extreme heat At high temperatuie, the late of replacement 
of water cannot keep pace w'lth the late of the loss, and a certain amount 
of concentration results The concenti ation of blood can apparently be 
reduced as much as 25 pei cent wuth lecovery of the animal to normal 
condition 
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Effect of High Fiequcncy Ticafmcnt on flic Acid Base Equilihuum 
oi the Blood — In oidci to obtain a bcttei idea of the changes hi ought 
about b) high ticqucnc} heating, a tabulated stiminai} of most of the 
experiments listed in table 1 has been picpaicd Fust of all ^\e ha\e 
taken the \ allies obtained befoie tieatment on twcnty-foin expeiiments 
and detei mined the a\eiaged \ allies The expeiiments \\eic divided into 
two mam giotips, those heated foi one-half houi and those heated fiom 
tw'o to six horns In the shoit peiiods iheie is one senes of three experi- 
ments in wdiich dogs wcie heated to a maximum icetal tempeiatuie of 
41 7 C and in a second senes of two expeiiments they wTie heated 
to 43 2 and 46 C iespecti\cl\ Both of these dogs died wathin fifteen 
minutes aftei the tie.itment In the longci penods of tieatment w^e 
dinded the expeiiments into thiec senes In the hist senes theic aie 
seven expeiiments in which the maximum tempeiatuie was between 
41 1 and 41 7 C , anothei senes of six expeiiments m w’hich the temjxna- 
ture was brought up to from 42 2 to 42 S C and a thud senes of six 
expeiiments w'lth a maximum tempei aline of 43 3-44 -f-C In this thud 
series onh one of the six dogs lecoceied aftci the tieatment the 
remainder died within an houi Ihe a\ciagcd \ allies foi each of these 
senes of expeiiments are gnen in table 3 

The use m tempeiatuie of the animal causes a maikcd htpcipnea, 
and as a lesult there is a great wMshmg out of caibon dioxide and the 
bicaibonate content of the blood is consequently i educed This i educ- 
tion of bicaibonate beais a diiecl iclalion to the late of heating and tem- 
peiatiue attained It is most maiked in the shoit lajiid penod of heating 
wath high tempei ature of fiom 43 to 44 C m which senes of expen- 
ments the bicaibonate w’as i educed to the low' le\el of 7 milhmols 
According to Haggaid,-” Kochlci,*' and othcis, such changes with 
Inpeipnea m man lesult in an mcicase m pn Flinn and Scott"^ have also 
noted that exposure of dogs to ein n onmental tempeiatuie above 40 C 
results in a maiked inciease of pu 

In none of otii experiments w'as a distinct alkalosis noted, although 
ateudenev m that dnection is indicated in the thiee expeiiments of one- 
half houi tieatment wath a maximum temperatine of 41 7 C In this 
senes of expeiiments, the pn show'ed an aveiage mciease of 0 07 It 
mac be that a gi eater alkalosis w'as not indicated due to the pioduction of 
lactic acid which is almost doubled in this senes ovei the values befoie 

26 Haggard, H W J Biol Cheia 44 131, 1920 

27 Koehler, \ E Arch Int Med 31 590, 1923 
1923 

28 Cajon, J A. , Crouter, C Y , and Pemberton, R J Bio! Chem 57 217, 
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heating In the two expenments in which the animals weic brought up 
to a tempeiatuie of 43 2 C and 46 C within half an houi, the pn was 
gieatly i educed, indicating a maiked acidosis The average pn for this 
series was 6 89, which is on the acid side of neutiality This maiked aci- 
dosis would be sufficient to account foi the death of these animals It 
IS also of inteiest to note that the lactic acid is inci eased m these 
expenments to more than five times the values befoie tieatment 
These observations are comparable wnth those of Austin, Sundeiman, and 
Camack on cold-blooded animals They obseived that with an inciease 
of from 15 to 20 C change m the enviionment of alhgatois, theie lesults 
a low^ermg oipn and formation of considerable amounts of lactic acid 

T iBLE 3 — Tabulated Sumniaiv of High F)eqitcncy Lxpeuments on Dogs, 

Avetaged Values 
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^ Average ttmperature before treatirent 
t enge of thirteen normals 
J A^er^ge of two experiments onlv 

In these short rapid periods of heating, the animal has no chance to 
compensate apiDreciabl}^ foi the changes brought about, and the eftects 
of temperature pei se on biologic functions aie obseived 

The longei periods of heating do not show an} stiikmg changes 
in pn although ivith dogs heated above 42 C thei e is a tendency tow'ai d 
acidosis The lactic acid is also greatly increased in these senes of experi- 
ments The increase in lactic acid is piobably due to the fact that as a 
lesult ot a rise m temperatuie, metabolism is greatl} increased resulting 
in a tissue anoxemia Also it may be that lactic acid is augmented to 
some extent b} the inci eased mnsculai actuity m those dogs which 
lesisted treatment 

29 Austin, J H , Sunderman, F W , and Camack, J G J Biol Chem 72 
677, 1927 
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The chloiide is not signihcantly aftected by the high fiequenq tieat- 
ment In a few experiments the chloiide is inci eased from 10 to 15 
pei cent but these changes can be accounted foi by the lilood concentia- 
tion In the aveiaged \ allies m table 3, the only significant change m 
chloiide IS in the last senes of expeiiments m which the animals i\eie 
heated fiom 43 to 44 C foi peiiods of fiom two to foiti houis 

The total piotems tend to be slightl} mci eased m the majont) of 
expeiiments This mai be the lesult of blood concentiation, and 
undoubted}} is the explanation foi the marked mciease m the last senes 
ot experiments with tempeiatuies of fiom 43 to d4 C 

The changes in inoiganic phosphorus in the blood weie somewhat 
\anable In the shoit and long penods of tiealment w'lth maximum 
temperatuie of 41 7 C , theie is a maiked i eduction of fiom 25 to 35 pei 
cent for the averaged values With the highei tempeiatuies, the aieiaged 
\alues are not significant!}'’ changed It is difficult to associate the 
changes in inorganic phosphoius in these expenments wnth any definite 
mechanism 

The total base content of the seium does not seem to be particulaily 
aftected except in the long penods ivith tempeiatuies aboie 42 C, in 
which expenments theie is a small mciease These changes can be 
accounted for b} the dehydration wnth subsequent concentiation of the 
blood The calcium is not appreciably alteicd as is indicated In aieiaged 
lalues foi this senes of expenments 

Effect of High Frequency Heating on the Niti oqcnous Constituents 
and Sugai of the Blood — The geneial eftect of high fiequenc} heating 
is to bung about an increase in nonpiotem nitrogen m the blood In the 
shoit period of heating wnth a maximum tempeiatuie of 41 7 C , it wnll 
be noted from table 3 that theie is an mciease of about 10 pei cent m 
nonpioteni nitrogen, while wnth the highei tempeiatuie of 43 3 -f- C , 
the averaged value show's an mciease of 75 pei cent In tlie longei 
penods of treatment, the nonpiotem nitrogen is still furthei inci eased 
The aveiaged values foi temperatuies above 42 C show' an mciease 
ovei 100 pel cent, and in seveial experiments the mciease is ovei 200 
per cent An exception to this mciease in nonpiotem nitiogen seems 
to occur m the series of expenments m wdiich the animals w'eie tieated 
fiom four to six hours and biought up to a tempeiatuie of fiom 41 1 
to 41 6 C , However, the nonpiotem nitiogen of the senes befoie tieat- 
ment is lowei than the average for the wdiole senes, and there is an 
increase foi this senes from 23 mg befoie tieatment to 28 9 mg aftei 
treatment, oi about 25 pei cent 

Blood concentration may account for pait of the mciease in non- 
protein nitrogen, but m many of the expenments the increase m nonpro- 
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tein nitiogen is all out of proportion to the blood concentiation Othei 
contnbuting factors to this increase would be the inciease of meta- 
bolism resulting from the use in tempeiatuie As pointed out by Du 
Bois/" metabolism follows the tempeiatuie law of Van’t Hoff, which 
would mean that foi evei} rise of 10 C the late of oxidation would be 
increased 2 5 times With the use in tempeiatuie an oliguiia occuis 
and the production of metabolites, which continues whethei mine is 
excieted or not, lesults m an accumulation m e>xess m the bod} 

Seveial experiments have been carried out in which the urea, 
creatinine and amino-acid nitrogen have been detcimmed to see Avhether 
any particular nitrogen component is lesponsible foi this inciease of 

Tabie 4 — Effect of High Fiaquency Tieatment on the Niti ogenons Constituents 

of the Blood 
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nonpiotem nitiogen These expeiiments are listed m table 4 It will be 
noted that uiea, creatinine and amino-acid nitiogen aie inci eased along 
with the inciease in nonpiotem nitiogen The uiea nitiogen is 
inci eased somewhat paiallel with the nonpiotem nitiogen In the moie 
drastic heatings, the amiiio-acid nitiogen is increased along with the 
uiea nitiogen and nonprotein nitiogen, while in the expeiiments with 
moderate heating the ammo-acid nitiogen does not show much change 
Creatinine is also increased in some of these experiments, although 
not in proportion to the other nitrogenous constituents These experi- 
ments would indicate that the inciease m nonpiotem nitrogen is laigely 
a result of inci eased metabolism with higher tempeiatuie 

The blood sugai content seems capable of considerable vaiiation 
We have found instances of considerable inciease as well as deciease 

30 Du Bois, E F Basal Metabolism in Fever, J A M A 77 352, 1921 
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on exposuie of animals to high fiequenq^ heating In the shoit peiiods 
of heating, the inciease in blood sugai is vei} inaiked With a tempeia- 
tine ot 43 3+ C the aveiagc inciease foi the two shoit peiiod expeii- 
inents is 113 pei cent Even with a maximum tempeiatuie of 41 7 C, 
theie IS an aveiage inciease of 42 pei cent In the longei peiiods of 
tieatment, the aveiaged values show onh a slight inciease m the seiies 
of expel iments with tempciatiiies fiom 42 2 to 42 8 C, the aveiage 
inciease foi this senes of expei iments amounts to 28 per cent In the 
series uith tcmpeiatuies of fiom 43 3 to 44 4 C , the aveiage value shows 
a slight inciease ovei the noimal Houe\ei, on examining the individual 
expel iments m this gioup two of the expei iments, those pei formed on 


Turn 5 — Effect nf Ihqh EtcqtuuiV Heating on the Blood Sugai 
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dog 24, Maich 15 and on dog 27, Apiil 22, show an inciease in blood 
sugar, while in the othei foui expei iments of this series theie is a great 
decrease in blood sugai In the expei iment of dog 30 June 11, the 
blood sugai was i educed to the low level of 35 mg 

Thiee expei iments have been earned out m which we have studied 
the blood sugai concentration at vaiious inteivals dining the peiiod of 
treatment These aie listed in table 5 Along with these blood sugai 
determinations, the pn and nonpiotein nitiogen was also detei mined In 
the fiist expei iment of this senes it will be noted that at fiist theie is a 
tempoiaiy drop in blood sugai followed by a use and the gieatest use 
seems to occui with the change of pu toward an acid condition Within 
a period of seventeen minutes, the blood sugar lose fiom 139 to 264 mg 
In the thud expei iment, theie is also a gieat rise m blood sugar ivith 
the lowering of pn It is lather significant on examination of table 1 
that the greatest inci eases in blood sugai occui in those expei iments in 
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which the pa has been lowei ed the most These increases in blood sugai 
apparently aie due hist of all to the increase in metabolism resulting 
from a use in body temperature and bringing about a mobilization and 
bieakdown of glycogen In changing of the blood to a moie acid condi- 
tion the oxidation processes aie slowed, lesulting in much gieatei 
inci eases m blood sugai 

Ejfect of High Ficquency Heating on the Niimciical and Moipho- 
logic Changes m the Blood — Immediately aftei heating, theie is 
usualty a consideiable inciease in the numbei of led blood cells which 
may vaiy fiom 5 to 50 pei cent This is appaientlv associated with 
water loss as shown b\ the loss of weight, the decrease in blood volume, 
the mciease in cell volume and the mciease in hemoglobin It may be 
in part a piimaiy effect befoie comi^ensation can take place due to fluid 
in the tissues becoming available in the cii dilation Theie is, therefore, 
tiequentl} more change after one oi two houis’ heating than is found 
after from foui to six hours’ heating 

In addition to the inci eased number of led cells, in many instances 
there is a maiked mciease in immatme foims of led cells, notably 
noiinoblasts and led cells showing polychiomatophilia, basic stippling 
and so-called Hon ell Jolly bodies Many investigatoi s have noted 
that the peiipheral blood of a laige i^eicentage of dogs normally con- 
tains nucleated led cells We®^ haA^e alieady stated that the changes m 
the blood of these animals suggested stimulation of the hemopoietic 
tissue, lesultmg peihaps fiom anoxemia, or a mixing of blasts, formeil) 
present, due to a moie lapid cii dilation of blood Eiythiopoiesis 
appaienth was acceleiated oi at least immatuie red cells weie delivered 
moie lapidly to the j^enpheial blood, as indicated by the inci eased num- 
bei of normoblasts polychi omatophilic cells and otheis showing nucleai 
fragments and basic stippling 

There is also a maiked mciease in the total white cells due to 
absolute and lelatn'^e mciease in the polymoiphonucleai leukoc}tes The 
hmphocytes and eosinophils aie usually relatively maikedly decreased 
The change in the monocytes is less mai ked and less constant 

The numbei of led cells come back to noimal moie lapidly than do 
the white cells wdien the heating is continued foi a long peiiod oi when 
the heating has been stopped 

31 The Department of Medicine made the blood counts on most of our 
experimental animals, and Dr Thomas Ordwai'' wrote tins section on blood 

32 Drinker C K , Drinker, K R , and Kreutzmann, Henr}' A J Exper 
:^red 27 249, 383, 1918 

33 Ordnai Thomas, and Gorham, L W Diseases of the Blood, Oxford 
klonographs, M’ew York, Oxford Unnersitv Press, 1928, vol 9 
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SUMMARY 

The bod} tempeiatuie of dogs can be laiscd to any desned point 
b} exposiue to an ultiabigh iiequenc} field The tempeiatuie i etui ns to 
noimal quite lapidh unless the animal has been heated above 42 C 
Animals heated abo\e 42 5 C foi an) gieat length of time do not 
suivive tieatment, although we have mstances of an animal heated 
raomentai il} to 44 5 C sui viving 

Exposiue of animals to an ultiahigh fiequency field lesults m loss 
of weight which is dependent somewhat on the length and mtensit} ot 
tieatment Theie is also a decieasc in lilood lolume amounting m some 
expel iments to as much as 25 pei cent The concentiation of the blood 
uas also evidenced h\ the inciease in cell volume and hemoglolnn 
Weight and blood lolume usualh letuin to noimal within twenti-foui 
houi s 

Raising the tempeiatuie of animals to 41 7 C does not pioduce au) 
gieat change m liydiogen ion content of the plasma although theie is a 
tendenc} towaid a condition of alkalosis W'lth highei temperatuies 
the tendenci is towaid a condition of acidosis, appaiently caused b\ gieat 
mciease m the pioduction of lactic acid The mciease in lactic acid 
IS piobabh due to gieatl} inci eased tissue metabolism lesulting in a 
tissue anoxemia Changes in the chloiide total piotem and total base 
aie accounted foi In the delndiation Bicaibonate was gieatlv leduced 
owing to excessive puhnonai} lentilation with use m bodi tempeia- 
tuie Changes in the inoigamc phosphoius weie somewhat laiiable, 
although with a maximum tempeiatuie to 41 7 C theie is a inaikcd 
1 eduction 

Nonpiotein nitiogen of the blood is geneialh inci eased, m some 
instances the mciease is oiei 200 pei cent Uiea nitiogen, cieatinme 
and amino-acid nitiogen aie also mci eased These inci eases aie 
accounted foi bs the inci eased metabolism lesultmg fiom use in tem- 
peratuie and the oliguiia 

The liiood sugai content m most of the expei iments shows an 
mciease. in some cases amounting to as high as 150 pei cent The 
gieatest increase in blood sugai occuis in those expei iments m which 
the pii has been loweied the most 

There is an mciease m both led blood cells and total white cells 
Besides the mciease in led cells theie is in many mstances a maiked 
increase m nnmatuie foi ms of lecl cells, suggesting a stimulation of the 
hemapoietic tissues 



"I HE MORPHOLOGIC CHANGES IN ANIMAL TISSUES 
DUE TO HEATING BY AN ULTRAHIGH 
FREQUENCY OSCILLATOR 

VICTOR C JACOBSEN, MD 

A^D 

KIYOSHI HOSOI, MD 

\LBAN\, ^ \ 

Heat ib a manifestation of noinial cell metabolism which lends 
itself leadil} to measuiement, and Avithin the mammalian oiganism the 
limits between which cells can maintain life are faiil}^ accmately known 
The cell has probabl}'^ an optimum tempeiatuie foi the best performance 
of Its duties, its tempeiatuie at a given moment being a function of 
the heat contributed b}”^ its neighbors, the degiee of radiation fiom its 
own suiface and the amount of heat geneiated by the metabolic actnit)'^ 
within Itself Exti ernes of heat and cold aie inimical to the normal 
actnity of a cell oi cell-composite, and the lesultant degeneiation oi 
necrosis piovides the chemical stimulus foi the inflammatory reaction 
which in the bioadest sense begins consideiabl) befoie the appeal ance 
oi a cellular exudate 

The bod} can withstand a much higher tempeiatuie than what is 
regal ded as noimal, and though a letuin to noimal may follow hypei- 
theimia, and even though a disease may ai^paiently be aiiested in its 
couise by an application of heat, it does not altei the fact that man^ 
somatic cells ha^e piobably been destiO}ed oi pathologically altei ed 
b} the inci eased tempeiatuie The moie specialized cells of the body 
aie the most sensitive to oxygen want and piobably aie the moie pio- 
foundly affected b}' inflammatoiy iiiitants which, of course include 
extremes of tempei attire Hence in estimating the effects of a given 
method of applying external heat oi of stimulating the internal pioduc- 
tion of heat a caieful expeiimental study of the functional and moipho- 
logic changes in the many tyjDes of tissue which make up the bod} 
must form the lational basis foi any theiapeutic applications 

The taltie of heat m the tieatment of disease has been known since 
the dawn of medical history The methods of application haAC been 
of exceedingl} gieat variety but almost without exceiDtion the heat has' 

Submitted for publication, Oct 27, 1930 
From the Department of Pathologi of Albany Medical College 
* This stud\ was aided b\ a grant from the Committee on Scientific Research 
of the American kledical Association 
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been applied exteinall 3 s in diy oi moist foim, the temperature of the 
internal oigans being raised laigely by the passage of blood and lymph 
trom the cutaneous field diiectly exposed to the heat souice The 
blood and l 3 mph aie thus the pimcipal vehicles foi the tianspoitation 
ot the heat much as is the fluid m a hot watei heating ciicuit 

Since the theiapeutic lesults of the use of external heat have been 
well established in a vaiiety of conditions, a device capable of pioducing 
hypeitheimia by inci easing unifoiml 3 ' thioughout the body heat pioduc- 
tion b 3 ’^ the cells, would appeal to oflei a new appioach to the expen- 
mental stud 3 of feiei and possibh'^ to inciease the scope of theiap 3 ^ 
based on the febiile phenomenon 

Due to the lapid deielopments in the field of ladio tiansmission. 
theie has iecentl 3 ’^ been devised in the reseaich laboiator 3 ' of the Geneial 
Electric Compan 3 ' undei the diiection of Di W R Whitne 3 , a high 
fiequenc 3 '’ alternating cuiient heater or oscillatoi constiucted on the 
pimciple of a shoit wave ladio tiaiismittei, except that the eneig 3 is 
concentiated between two plate electiodes instead of being diiected fiom 
an aeiial Pieiiously it had been noticed that when a woikman iias in 
the field of a short ware ladio tiansmittei a use of tcmpeiatuie of as 
much as 2 2 degiees developed m fifteen minutes, the height of the 
use being detei mined In the time he lemained m the field oi bi his 
pioximity to the appaiatus A detailed description of the machine is to 
be found in the papei by Knudson and Schaible ^ 

A nave length of 25 meteis was used in piacticall 3 all the expeii- 
ments, at an aieiage of 2 000 volts, ampeiage fiom 0 2 to 0 35, oscil- 
lating about 10,000,000 pei second A tempeiatuie once i cached could 
be maintained either 113 deci easing the voltage 01 113 ’’ inci easing the 
distance between the plate electiodes 

EXPERIMENTAL U ORK 

Tile animals used in this investigation were dogs, guinea-pigs and white rats, 
many giieii to us bj Prof Arthur Knudson aftei he had followed the chemical 
changes of the body fluids Some animals were from Dr C Carpentei, iibo 
had studied them from a serologic point of view 

Twenty-three dogs were aiailable, eleven of which were males and twelve 
females They raried considerably m sire and age and most of them nere 
mongrels , three were German shepherd dogs The breed of dog is probablv 
unimportant although the amount of hairj coat might be worth noting Four of 
the twenty-three dogs were long haired The animals were apparently healthy 
at the beginning of the experiment 

Eleven dogs were gi\en a single beating, but this involved removing the animal 
from the machine everv thirty minutes to be weighed and to have its temperature 
taken, from four to seven minutes being required for these procedures Eight 
dogs were heated from thirty-seven minutes to two hours and twenty minutes, one 
og five and one-half hours, one dog six hours and one dog twelve houis 


1 Knudson, A , and Schaible, P , this issue, p 729 
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The tissues were fixed in Zenker’s fluid, 10 per cent neutral formaklLlij de and 
absolute alcohol saturated with mercuric chloride for glycogen 

Eight dogs were given single heatings from thirtj -seven minutes to tw'o hours 
and twenty minutes The maximum temperatures attained were nearlj the same 
in all animals — the lowest 108 3 F, the highest 111 F The low'est preheating 
temperature was 101 7 F, ir dog 40 which w'as heated to 110 F, and the highest 
104 7 F, in dog 39 wdiose temperature rose to 110 5 F 

The gross changes observed w^ere few, congestion and edema being the most 
conspicuous Rarely cloudy sw'elling of liver and kidneys was sufficiently marked 
to be seen with the naked e\e The microscopic alterations will be presented organ 
by organ 

The heart in five dogs show'ed acute congestion Tw'o, wdiich did not show 
this change, died about the same time after the last heating as those w'hich did 
The third dog which show'ed no congestion died fift\ -eight hours after the last 
heating, in ample time for the tissues to return to normal Of these five dogs, 
tw'o show'cd interstitial edema Foci of hemorrhage w’ere present in three dogs , 
one of them, dog 40, w'as killed with chloroform fiftr -eight hours after the last 
heating Dog 41, w'hich died six minutes after heating, showed numerous gh co- 
gen granules in the muscle fibers Fat droplets w'cre demonstrated b> scharlach r 
in dogs 38 and 40, a much greater amount in dog 38, which died ten minutes after 
heating, and in dog 40, killed fift 3 '-eight hours afterward 

In SIX dogs there w'as acute congestion of the lungs but only one with aheolar 
edema Emphysema w'as noted in four dogs Three of these four also show^ed 
areas of atelectasis Aheolar hemorrhage was found m dogs 39 and 41, hjper- 
secretion of bronchial mucus in dog 31, and vacuolation of bronchial epithelium 
in 40 

In five dogs the spleen showed acute congestion and fori of hemorrhage in 
the pulp In dogs 38, 39 and 41, there was necrosis of the lymphoid centers 
Hemosiderin granules were present in dogs 26 and 31, and marked endothelial 
proliferation of the sinusoids m dogs 31 and 41 Dog 41 also show'ed diffuse 
fibrosis and adhesive perisplenitis 

None of this group show'ed congestion of the gastro-inte tinal tract Dog 26 
show'ed a few mucosal hemorrhages m the ileum, dog 39, necrosis of the hmphoid 
centers in the ileum and hemorrhage m its mcsenter^, and dog 31, an excess of 
mucus in the stomach and colon 

Acute congestion of the liver was seen m all except dog 38, foci of hemor- 
rhage in dogs 39 and 41, and focal necrosis in dogs 26, 38 and 39 Onlv in dog 
40 W'as there definite cloudi swelling Glvcogen w'as present in dogs 30 and 41 
Much fat was seen m dogs 34, 40 and 27, and w'as most abundant in the peripheral 
zones The other dogs showed smaller amounts of fat 

The onij noteworthy change m the pancreas was acute congestion In dog 
38, a lymph node attached showed germinal center necrosis and hemosiderin 
granules m the sinuses 

The kidneys were rather uniformly congested There was cloudy swelling, m 
SIX dogs and hvdrops m four Fat w'as present in most animals, the greatest 
amount in dog 38 Dogs 38 and 39 showed an old cortical scar Gh cogen was 
present in dogs 41 and 36 

The adrenals showed hemorrhages into the oierhing fat in dogs 31, 39 and 
40, congestion m dogs 38 and 39, increased fat droplets in dog 40, and focal 
hemorrhages and cortical degeneration in dogs 36 and 41 

There was congestion of the o^ar^ in c’og 31, otherwise it w'as normal 
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The testes were normal except in dog 41, which showed exfoliation of the 
germinal epithelium and giant cells m the lumen of the tubules 

Dog 36 had a papillary adenocarcinoma of the breast, which showed nothing 
striking 

Some fatty infiltration and hydrops of the striated muscle were noted in dog 
35, and glycogen in dogs 41 and 36 
The bone-marrow was active m all 

The thyroid was normal except m dogs 38 and 39, which had interstitial 
hemorrhages There was no evidence of epithelial hyperplasia 
The salivary glands showed congestion 

There was congestion of the brain m all the dogs Meningeal hemorrhages 
were seen in dog 26, chronic meningo-encephalitis in dog 40, focal hemorrhages 
in dog 38, and chromatolysis of the ganglion cells m dog 40 

In the cord chromatolysis of the anterior horn ganglion cells was noted in 
dog 40 This may have been a postmortem change 

Three dogs were given a single heating of over twice the duration of the 
former group dog 35, five hours and fifteen minutes, dog 33, six hours, and 
dog 34, twelve hours The normal and maximum temperatuies for these animals 
were practically the same 108 2, 108 and 109 6 F , respectively Dog 35 died 
forti minutes after heating, dog 33 eight hours and dog 34 was killed with 
chloroform six days later Dog 34 sustained several skin burnr, which did not 
heal and became superficially infected 

There were no gross lesions m the organs of these dogs except congestion 
of the viscera 

Microscopically, the heart ivas congested, and in dog 35 there W'ere focal 
hemorrhages deep m the myocardium Scattered hj'ahne fibers w'ere seen in dog 
33, and in dog 34 there were foci of necrosis No fat was present 

The lungs were congested and show'ed also small areas of atelectasis and 
emphysema but no edema Dog 34 had patches of bronchopneumonia and some 
alveolar hemorrhage 

There was focal hemorrhage and necrosis of the Ivmphoid centers of the 
spleen in dogs 33 and 35, the latter showed marked endothelial prolifeiation 
Edema of the wall of the stomach w'as noted m dog 33 Congestion' of the 
entire gastro-intestinal tract was seen m dog 35 w'lth necrosis in the 13 'mphoid 
tissue Loss of Nissl’s granules w'as noted in the ganglion cells of the intestine 
in dogs 33 and 35 

The liver was congested m all three dogs Focal and central necrosis was 
noted in dog 33, and marked fatty infiltration in dog 35 with cloudy sw’ellmg 
In all three animals the kidnej's show'ed congestion and cloud}'^ sw'elling 
Hj'drops of the tubular epithelium W'as found in dog 34 with much fat m the 
tubular epithelium 

The adrenals were normal except that m dog 34 thej' showed some hemorrhage 
into the overlying fat 

The series of dogs which were heated more than once included tw'elve animals 
Six were given from two to four exposures and from four hours and fifty minutes 
to tw'elve hours and twenty-three minutes The rise m temperature varied from 
64 to 8 7 degrees Of these dogs, five died from one minute to tw'o hours after 
the last heating, and one w'as killed eight days after the final heating Dog 29 
heated four hours and fiftv minutes W'as found at necrops}' <o have a diaphragm- 
atic hernia Four developed severe skin burns (fig 1) and one, dog 28, heated 
o\ er tw'elve hours, had a large abscess of the neck 
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The tissue changes of this group are of much the same order as those m the 
first group The organs uere congested, but since all but one dog died during 
the heating, this was probably an acute elifect Cloudy swelling was much less 
in evidence in the parenchymatous organs Fatty metamorphosis was also less 
conspicuous Glycogen content of liver, kidnejs and muscle showed variation, 
and no conclusions can be drawn e\cept that there was possibly a tendency 
toward depletion Dog 89, heated nine times, a total of twelve and one-half hours, 
showed focal necrosis of the liver, fattj degeneration of the gastric muscle and 
hemorrhages in the mucosa of the intestinal tract 

Dog 43, given nine heatings, a total of eighteen hours, showed hemorihages 
m the adrenals, increased fat in the renal epithelium and mcgakarvocytes m the 
splenic pulp Dog 25 had severe skin burns and anemia and show'ed foci of 
rarefaction m the brain It also had focal bronchopneumonia, hence caution must 
be used in estimating the effects of the heating 



Fig 1 — The axillarv region of dog 32 heated twice for a total of ten hours 
Due to arcing in a moist surface, a “burn” was produced follow'cd bj' sloughing 
in the area showm 


Dog 36, a female bulldog, was given fiie heatings for a total of nineteen and 
one-half hours Several skin burns dc\ eloped due to arcing, and the dog died 
six minutes after the last heating There was still considerable glycogen in its 
liver The gastric mucosa was h 3 'perplastic A papillarj carcinoma of the breast 
show'ed no degenerated areas such as Schereschew'sky found in his transplanted 
mouse carcinomas Many megakarj ocy tes w'ere present m the spleen 

Dog 44 w^as given the longest period of heating, nine intervals totaling thirty 
hours and tw^enty minutes The rise of temperature was to 107 S F The animal 
w'as killed ivith chloroform one hour after the last heating The pathologic 
changes did not differ strikingly from that of other dogs Lymphoid germinal 
centers were very actne There w^as no increase in the liver fat The kidneys 
w^ere rather hydropic The testis show'ed good spermatogenesis There was 
arachnoid hemorrhage over the cerebrum The bone-marrow was hyperactive 
Ganglion cells about the adrenals showed vacuolar nuclear changes and migration 
of chromidial substance to the periphery 
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The one outstanding feature of these three senes of dogs which were given 
from one to nine heatings between the plates of the oscillator is the similarih of 
the tissue changes qualitativel} and apparently quantitatneh The hyperthermia 
produced was about the same in all animals although one degree of difference 
might ha^e been of great importance to the animal in \\a\s not clearh indicated 
It seemed to make little difference whether the dog was being heated for the first 
or the ninth time So long as he died during the heating or before his tempera- 
ture had dropped more than a few degrees, the effects obserced varied but little 
among the tw'entv-four dogs studied These animals were of mans breeds and 
si/es, both long-haired and short-haired varieties being represented 

It has been determined b^ Knudson and Schaible ^ that a dog subjected to 
this form of irradiation will show a gradual drop to a no’^mal temperature m 
three hours There was no tendencj toward the development of a persistent 
h^perthermla followung multiple heatings, although indnidual variation was noted 
among the animals as to their abilitj to endure such high temperatures Evidence 
of increased cell actnitj was most evident in the parenchvmatous organs, occa- 
sionally taking the form of so-called cloudv swelling with or without increase in 
the rate of cell division as indicated hj the number of mitotic figures Dehvdra- 
tion, which w'as quite evident in the high viscositv of the blood, was reflected also 
in the tissues Breaking dowm of cells was most evident in the liver where 
various degrees of fattj degeneration and necrosis were produced and in the 
Ivmphoid structures which showed degenerative and necrotic changes 

Twenty-seven adult white rats were subjected to the same form ot high 
frequency heating as the series of dogs Eighteen animals were heated once 
the time of exposure in the field fift.v minutes to six hours and fiftv-four minutes 
The normal preheating temperatures varied from 982 to 1018 F The degree 
of fever obtained was from 103 to 112 F The loss of weight was from 2 to 32 
Gm , or from 2 1 per cent to as high as 112 per cent of bodv weight There 
appeared to be no direct relation between the duration of the heating and the 
degree of fev^r the maximum rise being obtained m a few minutes with subse- 
quent heating affecting it little, if at all There vv^as a more definite relation of 
duration of exposure to the loss of w'eight, but exceptions to this were freqnenth 
encountered In other words there appeared to be much difference m suscepti- 
bility to heat between individual rats just as there is among man and other 
animals 

During the experiment the extremities of the rat would usuallv become hvper- 
emic the nose would ‘run,’ the mouth salivate, the anal mucosa would swell and 
the tail expand In some rats, the tail would sizzle and hterallv explode the 
skin of the entire length of the tail being disrupted ffig 2) Gangrene of the 
tail would later develop usuallv of the drv tvpe 

iVlost of the rats were killed bv a blow on the head, others with chloroform 
The histologic changes in the organs were similar to those m the dogs Flvper- 
emia, dehj dration, cloudv sw elhng fattj and hv dropic changes and focal hemor- 
rhages were widespread The Ijmphoid tissue show^ed much stimulation, and 
with longer continued heating, necrosis of the germinal centers A normal gastro- 
intestinal tract was rarelv seen Nematodes were often encountered Postmor- 
tem changes set in earlv but occasionallv necrosis m the crvpts of the gastric 
and intestinal glands with leukocjdic reaction was found 

The kidnevs liver and heart usuallv showed marked fattj degeneration In 
the liver, the change usuallv began m the peripheral zone of the lobule Hemor- 
rhages were freqnenth found in the adrenal cortex and pen-adrenal fat 
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The ovaries appeared normal except for hvperenna The testes, however, 
showed marked edema, congestion, occasionally degenerative changes in spermato- 
gonia and spermatids, with proliferation of the Sertoli cells and the formation of 
giant cells free in the lumen of the tubules The thyroid and parathyroids show ed 
no lesions 

The brain w'as examined in several animals killed with chloroform Hyper- 
emia, edema, subpial hemorrhages and scattered intracortical hemorrhages w^ere 
rather constant and also chromatolysis in cells of the pyramidal layer 

Gboogen depletion of the liver w'as moderate in rats heated for short periods 
and complete after four hours of heating There was depletion of muscle and 
renal gh cogen also The bone-marrow' was hyperactive m all rats 

Rats 2379, 2380, 2381 and 2382, all males, were heated daily over a period of 
thiee months These animals when killed show'ed little abnormal No fattj'’ 
changes w'ere found Hjperemia and foci of atelectasis w'ere present in the lungs 
There w'as exhaustion or marked retardation of the spermatogenesis, with exfolia- 
tion of the germinal epithelium and proliferation of the Sertoli cells 

Five rats w'ere heated m two or three periods for a total of from three to 
nine and one-fourth hours Two developed ‘snuffles,’ but showed no bronchial 



Fig 2 — The tail of a rat given one heating of about ten minutes, wnth rapid 
rise of tempeiature Acute congestion thrombosis and melting of subcutaneous 
fat led to rupture of the skm at base of the tail and for much of its length, later 
follow'ed often bj dry gangrene Tins mjur\ to the tail is most pronouneed when 
the animal is placed at right angles to the electrode plates during the heating 


or puhnonarj changes except congestion The rest of the organs show'ed approxi- 
mately the same conditions as the rats heated but once for periods over two hours 
Three guinea-pigs responded similarly to the lats, a rise of temperature of 
8 degrees m one hour being obtained The tissue changes w'ere similar to those 
m rats and dogs 

COAIMCNT 

In the foiegoing paiagiaphs we have tiled to desciibe the moipho- 
logic picture of the tissues in seveial types of expeiimental mammals as 
seen aftei the animals had developed a hyperthermia while m the field of 
a high frequency oscillator A fair judgment of this mechanism must 
be based, howevei, not alone on this desciiptne study but also on a 
comparison with the effects of heat induced by othei methods studied 
with equal care 

Abundant data aie available concerning the effects of city and moist 
heat externally applied Diatheimy and infia led lays have also been 
used consideiablv m recent yeais The pviexu of fevei of central 
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origin would appeal to be uncomplicated by infection and hence of value 
foi comparison The fe-\er of infectious oiigin, howevei, includes 
accessor}' states such as bacterial toxemia, making a ciitical analysis 
of the febrile portion of such disease attended with great difficulty 
Ne^ crtheless, since 1917 vhen von Jauregg intioduced malaiia into 
the theiapy of paiesis, and typhoid vaccine had been used to induce a 
febrile leaction in the tieatment of chionic aithiitis, more attention 
has been given the idle of fever m clinical medicine Antipyietic diugs 
aie no longei used as such, being lelegated to limbo with “feed a cold 
and staive a fe^eT and other obsolete dicta 

Should the leadei wish to centei his ideas on fe\ei about some one 
discussion of the subject, he is acKised to use the Caitwiight lectmes on 
the pathology of fever b)'^ Piof William H Welch - written in 1888 
He rcMews the subject thoioughlj up to that time and also anticipates 
most everj^hing that has been expeiimentalh oi clinically pioved since 
then 

In his lecture on “The Nature of Fe\ei.” Dr Welch lecoided many 
obser\ations which aie vorthy of emphasis heie In abstract, he said 
that fever is an abnoimal ele\ation of tempeiatine Animals in fe\er 
lose weight more rapidly than healthy animals in hunger There is an 
enormous increase m the excretion of inea in fever It is difficult to 
pioduce expenmentall} in animals an} thing approaching in intensity 
the well maiked fevers of human beings No definite relation exists 
betneen heat production and the height of the tempeiatuie A peison 
usuall} produces fai less heat in fevei than he often does undei ciicuin- 
stances which noimally increase heat production, such as cool enviion- 
ment and musculai exercise It is impossible to explain fevei simply 
on the basis of excessue thennogenesis Equilibrium is so distiubed 
that heat loss does not coiiespond with heat pioduction Most animal 
heat IS produced by the muscles 

Concerning “the Effects of Inci eased Teinpeiaturc of the Body,” 
Welch stated that high temperatuie was coming to be regarded as a 
beneficent provision, ms medicatrix natuiae, an opinion due in great 
part to the disappointment o\ei the lesults of antip}ietic diugs Theie 
was no agreement of opinion as to w'hat symptoms weie due to high 
tempeiature and those due to infection, the high tempeiature being an 
index of the seventy of the disease rathei than a souice of dangei itself 
In h}perp}rexia theie is piobably complete paial}Sis of heat regulation, 
and an analogous condition wnth similar dangei s sometimes develops in 
animals artificial!} heated It is evidently iiieleiant ivhether the source 
of heat IS ivithm or without the body A mammal artificially heated to 

2 Welch William Henr\ The General Pathology of Fe%er, Cartwright 
Lectures, 111 News 52 365, 393 539, 565 1888 
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111 01 113 F develops convulsions and dies, and rigoi mortis occuis 
promptly Irritability of the heart muscle ceases, death being due to 
paialysis of the heait Naun}n, he quotes, kept a rabbit alive thiiteen 
days with an aveiage tempeiatuie of 106 / F ^Velch kept rabbits in a 
box at 107 3 and 106 6 F thiee weeks, both lost weight and one when 
killed showed fatty degeneiation of the heait, liver and kidneys Black 
and giay labbits weie moie lesistaiit to heat than white rabbits The 
condition pioduced b} artificial heating, he said, is not directly com- 
paiable with fever since in aitificial heating loss of heat is reduced to a 
minimum, the external tempeiatuie being higher than the inteinal 
Heat may be abnoimally distiibuted m the body In fever, infection 
may lowei the toleiance to high tempeiatuie The results of experi- 
ments in heat dyspnea in animals cannot be transferred diiectly to 
man because in animals lespiiation has a far more important influence 
on tempeiature legulation than in man — a dog pants, a human sweats 
Welch noted that the liver fiist showed fatty degeneration, and then 
the heart and kidneys Iwaschkewitsch, Legg and Litten found 
parench} matous degeneiation in the heait, liver and kidneys 

The foiced inactivity of the muscles and impel feet ventilation may 
ha\e played a part in the expeiiments Infection greatly increased the 
fatty degeneration The symptoms usually considered those of heart 
failure are often piesent in fe\eis with no visible degeneration in the 
heart muscle, and vice veisa, but often they are associated Loss of 
weight IS due to incieased consumption of tissues and also loss of 
water The constipation of fever was explained as being due to the 
heated blood stimulating the neives inhibiting peristalsis Theie is a 
geneial law that within ceitain limits cell activity is more eneigetic at 
high than at low temperatures Welch emphasized the great necessity 
of controlling the expel imental method by clinical observation 

In the thiity years following the Cartwiight lectures, fevei came 
to be legarded moie and moie as a theiapeutic force as is evident fiom 
the use of injections of foieign piotein m the treatment of chionic 
arthiitis and latei by the employment of malaiial fever in diseases of 
the central nervous system 

The structural alterations in the tissues as seen in our experiments 
with the high frequency oscillatoi can best be understood if the patho- 
logic physiolog)^ IS appieciated Pemberton =* summarizes the effects of 
external heat as follows (a) heightened blood flow, (h) incieased 
metabolism, (c) elimination of acids, carbon dioxide, (cf) alkalosis, 
(c) tetam, which may lesult from the alkalosis, and (/) increase in 
lactic acid in the sweat In the pathology of major heat stioke, theie 


3 Pemberton, R A Sumrnar\ of the Effects of External 
Human Bodj, ^m J M Sc 169 485, 1925 


Heat Upon the 
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aie (a) azotemia, due to lenal lnJtu3^ {h) spasm of the left side of 
the heart, {c) venous congestion, {d) contiactioiis of the intestine 
and bladder, (c) dilatation of the stomach, (/) cloudy swelling of 
paienchymatous oigans, {g) degeneiation of the neive cells, (/i) 
edema of the lungs, (?) no connective tissue changes, and (;) no ketone 
acidosis but lactic acidosis 

Hot baths, while fiom time immemoiial a popular panacea, have 
been given moie caieful stud) in lecent )eais and then therapeutic scope 
widened Mehrtens and Poupiit ‘ noted the effects of hyperpyiexia pro- 
duced by hot baths on diseases of the central neivous S)Stem such as 
paiesis. combined scleiosis, tabes, encephalitis and others Definite 
clinical improvement was obtained in many cases The peimeability of 
the meninges was inci eased wdien the tempeiatuic w'as abo\e 103 F 
and the colloidal gold cui\e of paietic patients changed to a tabetic 
cuue The Wassermann reaction of the spinal fluid w^as fiequently 
diminished The blood pictuie tended to show inci eased hemoglobin 
and led cell counts and inci eased reticuloc) tes 

A’on Kennel® found that the noimal vesiculation time wuth 
canthaiides plastei is i educed duiing the height of fever He legards 
the inci eased permeability of the cells of the bod) an impoitant factor 
in the action of modern fevei theiapy 

In lecent yeais, diatheimy has come to occupy a piominent place in 
physiotherapy and the effects of the heat pioduced by its i datively low 
late of alternating cuiient have been AVidely studied King and Cocke,® 
using a vanofrequenc) diatheimy machine at 3,500 milhamperes found 
that the temperatuie uses sloAvIy during the fiist thiity minutes, and 
then more rapidly to 104 5 F and falls slowdy in from six to seven 
hours to normal No changes in the blood chemistiy were found m 
seveial cases so heated Eight of twenty cases of paiesis weie impioved, 
and the colloidal gold cuive fa^mrably alteied One patient developed 
acute nephritis at the end of eight tieatments, but that the heating was 
the cause of this is not conclusively shown 

The physiologic effects of cuiients of veiy high frequency 
(fiom 135,000,000 to 8 000,000 cycles per second) w'-eie studied by 

4 Mehrtens, H G , and Poupirt, P S Hyperpyrexia Produced by Baths 
Its Effect on Certain Diseases of the Nervous System, Arch Neurol & Psychiat 
22 700, 1929 

5 von Kennel, J Die Permeabihtat der Meningen, insbesondere bei der 
modernen Fiebertherapie, Deutsches Arch f khn Med 165 180, 1929 

6 King, J C , and Cocke, E W Therapeutic Fever Produced by Diathermy, 
with Special Reference to Its Application in the Treatment of Paresis, South 
M J 23 122, 1930 
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Schereschewsky " in 1926 He noted that when small laboratory am 
mals were placed in a box of insulating mateiial and subjected to the 
action of such a current, seveie symptoms weie caused which lesulted 
in death when the exposure was piolonged Part at least of the s}mp- 
toms were thought due to heat letention The sequence of events with 
the exposed animals was as follows At hist, the mouse was quiescent, 
then agitation began which inci eased uith the length of exposure The 
eais, tail and paws turned blight pink, and often became livid oi 
cyanotic as the exposuie vas piolonged Theie were salivation and 
increased nasal secretion The head, undei paits and paws became 
moist Aftei a vaiiable time convulsions and con\ulsive winking set 
in with dyspnea Finally, respiiation ceased The body of the mouse 
was waim to the touch, and its lectal tempeiatuie A^aned from 42 2 to 
44 C (noimal fiom 37 to 39 C ) 

Death often occuiied with a model ate temperature (39 2 C ) The 
primary fatal effect was considered due to the inci eased body tempeia- 
ture A mouse killed with carbon monoxide and heated at once with 
a lethal dose showed little or no use in tempeiatuie, suggesting a heat- 
ing effect different fiom diatheimy With the high frequenc\ cui- 
lent in a diatheini} appaiatus it is eas) to raise the temperatuie of 
dead tissues well above the point at which albumin coagulates 

Among the sequelae ivere small hemonhagic areas along the couise 
of the blood vessels of the eais In foiti -eight hours, the ears became 
necrotic and fell away The tail showed ecclmnoses, with latei gangiene 
and dioppmg oft Alopecia of the supia-oibital legions and panophthal- 
mitis sometimes developed 

The effects observed were most maiked m a band of fiequencies 
extending from F = 66 x 10 ® cycles to F = 18 3 x 10 cycles Scheie- 
schewsky was of the opinion then that, undei the conditions of the 
expel iments, theie was a difteiential action with respect to fiequenc} 
the lethality of a constant cunent being in one legion of the spectium 
inveisely, and in another diiectly pioportional to frequency He stated 
“since frequency is the sole differentiating chai actenstic in the whole 
band of radiant energy it is perhaps to be expected to find that m 
electiomagnetic waves fiequency is a detei mining factor in their mode 
of action on living oiganisms ” 

Schereschewsky® also studied the action of cm rents of leiy high 
frequency on a tiansplantable mouse caicmoma (Crockei Reseaich 

7 Schereschewsky, J W The Phjsiological Effects of Currents of Ver^ 

High Frequency (135,000,000-8,300,000 Cycles per Second), Pub Health Ren 41 
1939, 1926 ^ 

8 Schereschewsky, J W The Action of Currents of Very High Frequenci 
upon Tissue Cells (a) Upon a Transplantable Mouse Carcinoma Pub Health 
Rep 43 16, 1928 
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Lab No 180), a tumoi which gave 96 per cent of “takes” and only 
2 pel cent spontaneous recessions The limits used weie from 66,000,000 
to 68,000,000 C 3 ^cles pei second, fiom 200 to 500 milhampeies The 
tumors were implanted at McBuiney’s point, and after a ceitain amount 
of growth were pinched between the insulated plates of tieatment 
electrodes When insulation of the plates was faulty, burns weie pro- 
duced Softening of the tumoi s followed exposuie m the field One 
bundled of 403 mice survived fiee fiom tumoi No spontaneous 
lecessions occurred in 230 contiol mice The skin showed edema and 
depilation The action of the high frequency cm rents seemed to 
Schei eschewsky not the same as in diatheimy, since with 300 milh- 
amperes and only fiom thiee to foui minutes exposuie theie was no 
significant local heating 

Pi of S B Wolbach examined the tumoi tissues aftei then tieat- 
ment and reported that theie was “neciosis of tissue cells and acconi' 
panying vascular and connective tissue stii.ctures, a coagulative 
neciosis-hke infaiction Extiaoidinaiih rapid disappeaiance of the 
tumor I am quite unfamihai with an) thing coi responding to it 
Autol}sis^” The tieatment of the mice appealed to deciease their 
lesistance to infection 

The authoi mentioned a hypothesis of Pi of G W Pieice “Tissue 
cells placed in an electiostatic field and subject to the displacement cui- 
rents caused by the lapid alternations in polaiity ot the field may 
undeigo some electromechanical iibration which might haie definite 
effects upon the cells ” 

Kahler, Chalkley and Voegthn® obseived the effect of a high fie- 
quenc)'’ electric field on Pai amecnim caudatinu, using 10,000,000 cjcles 
The temperature of the medium was 30 C At 41 C , all motility was 
lost, the organisms became opaque and many disintegiated No 
lecoACiy was noted aftei opacit} occurred No demonstiable effect 
was seen under sublethal heating eithei b) high fiequency oi the 
diiect method Theie was an identical appeal ance of the oiganisms 
when killed by either way The chief effect was that of heating due 
to the lapidly changing electiostatic field 

Carpenter and Boak found that labbits inoculated intiatesticulaily 
with Spn ochaeta pallida and heated in the same machine as was used 
in many of our experiments, four, five and seven days aftei inoculation 
eithei failed to develop the primal 3 ”^ lesion 01 showed vei 3 ^ slight evi- 

9 Kahler, H , Chalklej, H W and Voegthn C The Nature of the 
Effect of a High Frequenci^ Electric Field Upon Paramoecium Caudatum, Pub 
Health Rep 44 7, 1929 

10 Carpenter, C M , and Boak, R A The Effect of Heat Produced by an 
Ultra High Frequency Oscillator on Experimental Siphihs in Rabbits, Am J 
S>ph 14 346, 1930 
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deuce of infection The} weie of the opinion thcit the effect on the 
spirochete is due laigely to the heat that is produced within the body 

MacCreight and AIcKinley exposed albino lats in an electrostatic 
field of 100,000,000 c}cles frequency, their study being undei taken 
because “theie is at piesent a piematuie trend towaid the use of the 
^acuuln tube high fiequency generatoi in therapeutics” They found 
that death of the animals was accompanied by a violent rush of blood 
to the foie and hind limbs and tail, which became seveiely congested 
and swollen A comparison was made Avith the effects of external heat 
m a dry oven at tempeiatuies of 45, 55 and 65 C , the animals so killed 
showing no discernible lusli of blood to the limbs oi tail It was onh 
when tempeiatures leaching 160 v.eie used that the effects of external 
heat weie fairly compaiahle with those obtained m electi ostatic fields 

IMellon, Szmanonski and Hicks leported an effect of short electi ic 
wa^es on diphtheria toxin which they legaid as independent of the heat 
factor A temperatuie of fiom 38 to 40 C m a watei bath with 
alternate chilhngs and heatings did not affect the toxin of the contiol 
sample, but the ladiated sample was definitely attenuated m as shoit a 
time as fifteen minutes They suggest that the ii radiated diphtheiia 
toxin be miestigated with legaid to its piopeities as an immunizing 
substance 

The question is natuially asked “Aie the moiphological oi chemical 
changes m the tissues exposed in a high frequency electi ostatic field 
due to some factor other than heat^” The chemical studies of Knudson 
and Schaible ^ contain no suggestion of such an influence Our histo- 
logic studies in the dog, Avhite lat and guinea-pig as a whole leveal the 
usual pictuie of Inpeitheiinia desciibed as long ago as 1888 by Welch, 
namely, fatty degeneiation of paienchyinatous oigans, dehydiation of 
tissues, congestion of the organs and focal hemoi ihages Cloudy swelling 
vas probably more marked m oui animals than is usually the case with 
external applications of heat The degiee of congestion obtaining in the 
appendages leading to thiombosis and gangiene of the tail, eais and 
feet was a quantitative diffeience to be caiefully considered in the 
heating of human beings The acidosis and gl} cogen depletion also 
aie natural lesults of mtiacellulai hyperthermia Other changes such 
as lymphoid degeneration and neciosis aie of the same significance 

The woik of Mellon Szmanowski and Hicks on chphtheiia toxin 
suggests an effect othei than that of heat Then experiments aie not 

11 MacCreight, J, and AIcKinley, G M The Biological Effects of Tem- 
perature Variations vith High Frequencj' Oscillations, Proc Soc Exper Biol 
& Med 27 841, 1930 

12 Mellon R , Szmanowski, W T and Hicks, R A An Effect of Short 
Electric Waves on Diphtheria Toxin Independent of the Heat Factor, Science 
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exactly comparable with those peifoinied on Iniiig cells but nevei tireless 
constitute piobably the only evidence so tai arailable of a nontheiiiial 
alteration of an organic substance in the field of the oscillator 

The ease with which high fiequency heating pioduces congestion of 
the extiemities suggests that it may be of ralue r\hen cautiously used, 
111 the treatment of certain foims of peripheial ischemia, such as occuis 
in Raynaud’s disease, Bueigei’s disease and arteriosclerosis 

The morphologic changes in the exireiimental animal so fai as oui 
studies go leveal no lesions which cannot be anticipated in the method 
of using the high fiequency oscillatoi The dangeis aie rathei obvious, 
but once undei stood, expei imentation with human disease undei pioper 
supei vision would seem justifiable Such work is in progiess m the 
department ot medicine of Albany Medical College, undei the diiection 
of Di Thomas Ordwai, and also m other institutions The lesults 
of these lines of investigation should be of gieat interest 

It cannot be too strongly emphasized that the utmost caie be shown 
in eraluating postmortem changes m animals that have died in hypei- 
thermia Autolytic changes occur very lapidly In all experimental 
studies with heat, the inter \al befoie fixation of the tissues should be 
noted and stated m the reports The alterations in experimental mouse 
cancel described by Wolbach m Schei eschew ski ’s ® series suggested 
acute autoljdic processes In one of oui dogs, a papillaiy caicinoma 
of the breast was appaientlj unaftected after five heatings totaling 
nineteen and one-half houis, a much longei exposuie than w'^as neces- 
sai} to produce definite softening of the experimental mouse tumors 
Anothei possible danger is the effect of high fiequency cm rents on 
germinal cells In the male animals wnth their testes moie or less 
externally situated, degenerative changes weie sometimes produced It 
IS w^ell knowm that the male geim cells aie rei j susceptible to heat 
A generalized mciease in the metabolic late of the tissue cells is 
CMdent m the parenchymatous oigans and also m the bone-maiiow’' 
wdiich was invar labh^ hyperactive Whether this fact w'ai rants the use 
of high fiequency electiic ivaves m anemia oi leukopenia lemams to 
be proved 

SUMjUARY 

A stud) w'-as made of the effects on animal tissues of exposuie in the 
electrostatic field of a high frequency oscillator Tw^enty-thi ee dogs, 
tw'-enty-seven adult wdiite lats and thiee guinea-pigs w'^eie used in the 
experiment 

A marked Iwpeitheimia w^as produced in the animals the amount of 
temperatuie inciease being contiollable by altering either the voltage or 
the distance betw’^een the plate electrodes of the apparatus 

The morphologic changes occmiing in the tissues w^eie congestion 
of the oigans penphei al h) peremia cloudy sw elling fatty degeneiation. 
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dehydiation, gl} cogen depletion focal hemoiihages, especiall} in the 
gasti o-intestinal tiact, epithelial hyperplasia ni the parenchymatous 
oigans and stimulation of the bone-raaiiow Following piolonged 
peiiods of heating, degeneratne lesions occuiied in the male geimmal 
epithelium 

From a inoiphologic point of view the alteiations obseived differ 
but little from the effects of fevei pioduced bv vaiious othei methods, 
but the ease with which the tempeiatuie can be conti oiled in the high 
fiequency field of this appaiatus and the chaiactei of some of the tissue 
1 espouses suggest possible theiapeutic applications 



HYPERTENSION IN RELATION TO THE BLOOD 
VESSELS OF THE MEDULLA OBLONGATA-^ 

C R TUTHILL, MD 

BUFFALO 

Bordley and Bakei ^ in 1926 formulated the theoiy that h}pertension 
n as due to artei losclei osis of the blood vessels of the medulla oblongata 
The basis of this theon was foimed on the expeimients of Anrep and 
Starling,- Avho found that a decreased blood sup2:)ly to the brain causes 
an excitation of the vasomotoi center, which lesults in a systemic inciease 
of blood pressuie Bordle} and Bakei believed the location of the vaso- 
motoi center to be in the region of the obex The leason foi this con- 
ception was an investigation of Raiison and Billingsley,® uho showed, 
in the cat, that stimulation of the flooi of the fouith Aentricle seemed 
to locate the A'^asodepressoi center latei al to the obex and the vasopressoi 
center at the ala cineiea Because of these experimental observations, 
Boidley and Bakei studied the blood vessels ot the medulla oblongata 
in the region of the obex In then senes, the} found that in all the 
cases of prolonged hypertension theie was artenoscleiosis of the blood 
vessels of the medulla oblongata, uheieas in cases with noiinal blood 
pressuie no arteriosclerosis of the vessels of this region was present 
Cutler^ in 1928 was unable to substantiate the claims of Boidley and 
Baker He found that in some cases of h}pertension artenoscleiosis of 
the A’^essels of the medulla oblongata was not shonn He studied also 
the A^essels that supply the medulla, but he could not find that in aiteiio- 
sclerosis there were sufficient anatomic changes of the vessels to suggest 
a lelationship to hypei tension 

In the present stud} the blood a essels of the medulla oblongata in the 
legion of the obex Aveie examined in twenty-fom cases of h}pertension 
and in thiity-fiA^e cases in AAdnch the blood piessuie AA^as noimal The 
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cases of hj^pei tension that weie chosen occuired chiefly in oldei persons 
in whom the hypei tension was of some duration In ordei to compaie 
the ressels in cases of h}pei tension with the vessels in patients with 
1101 mal pressuie, the medulla oblongata was studied in persons varying 
in age from 20 to 85 yeais 

In this lepoit, aiteiioscleiosis is consideied to be of three types 
The first of these is aiteiioscleiosis of the laige vessels which is regarded 
as a connective tissue and elastic fibei hypei plasia of the intima with 
retrogi essn e changes This is ai tei losclei osis in the narrow sense, 
but in the bioad sense two othei tipes are included The second is 
senile angiectasis, which is a lading down of connective tissue in all 
the walls of the blood vessels The thud is arteriosclerosis of the 
arteiioles, which is consideied to be a hyaline change taking place 
undei the endothelium Jakob ^ howevei, believed that this hyaline 
change of the aiterioles of the cential neivous system is found not only 
in aiteiiosclerosis but m pellagia s}phihs, chronic intoxication and 
senilit} Aside from the aiteiioscleiotic changes of the vessels, a ledu- 
phcation of the elastic fibei s was found in the endothelium m a few 
vessels Such a leduplication was legaided bj Jakob as an indication 
of s}phihs, but since s}phihs could not be demonstrated, the change 
was consideied physiologic, oving to advancing age Sections of the 
medulla oblongata weie taken fiom the region of the obex Fiozen, 
paraffin and colloidm piepaiations weie made and stained by the usual 
methods foi the study of blood vessels 

OBSERVATIONS IN CASES OE HIPERTENSION 

This gioup was composed of twenty-foui cases, in twelve of which 
aitenoscleiosis of moie than one ressel of the medulla oblongata was 
shovn The aiteiioles m the legioii of the olives and the largei vessels 
in the centei of the medulla weie chiefly affected According to Cutlei,^ 
the vessels in the vicmitv of the olives aie shoit and terminate near 
their entiance along the lateial suiface of the medulla, so that it would 
seem that vascular lesions in the olives would not affect the vasomotoi 
centei , since its location is believed to be in the floor of the f oui th ven- 
ti icle 

Of the othei twelve cases of h}pei tension, five showed hyaline change 
in onh one aiteiiole of the medulla The important points in one of 
these cases w'-ere as follow^s 

The patient was a woman, aged 58 Two years before death, she was reported 
to ha’i e an enlarged heart with a si stolic murmur at the cardiac apex The blood 


5 Takob, A Das Grosshirn, Vienna, Fran? Deuticke, 1927 



762 


ARCHIVES OP PATHOLOGY 


pressure at this time was recorded as 220 systolic and 110 diastolic In the next 
two vears the blood pressure varied from 219 systolic and 110 diastolic to 180 
sjstolic and 95 diastolic Death occurred from m 3 mcardial insufficiency At 
autopsy marked hypertrophy of the heart and granular atrophic kidne 3 '-s were 
found j\Iicroscopic sections of the kidneys showed arteriosclerosis of the arterioles 
and larger vessels In the medulla oblongata, one arteriole with a thick layer of 
h 3 'aline beneath the endothelium was found near the olive 

Arteriosclerotic changes in the vessels of the medulla oblongata were 
not found in the seven remaining cases of hypertension Of these, 
thiee occurred in men tvho died fiom uiemia They varied in age fiom 
31 to 42, and had entered the hospital because of symptoms due to 
hypei tension and chionic nephiitis The aiteiioles of the medulla 
oblongata showed onl}^ a thickened elastic la 3 'ei A fourth case in this 
gioup of seven was that of a man of 84 yeais, whose blood pressure 
a shoit time before death from coionaiy thiombosis was 190 systolic 
and 110 diastolic One )^eai pieviously the blood pressuie had been 
190 s}Stolic and 90 diastolic Autops} levealed an enlaiged heait and 
gianulai atrophic kidneys, the microscopic sections of which shouted 
aiteriosclerotic changes The media in a few vessels of the medulla was 
slightly thickened 

Three other patients with hypei tension without aiteiioscleiosis of the 
vessels of the medulla oblongata died fiom apoplex)’- One was a man 
aged 71, with mild general aiteiiosclerosis , another was a man aged 
39, with essential hypei tension , while a thii d rvas a man aged 45, who 
\vas known to have had hypei tension and an enlarged heait foi eight 
months 

This patient entered the hospital wuth s 3 'mptoms simulating tumor of the brain 
The blood pressure was 200 S 3 ’^stolic and 100 diastolic Albumin and casts were 
lound in the urine Ophthalmoscopic examination show^ed retinitis Death 
occurred suddenly after the patient had been a few' da 3 's in the hospital At 
autopsy a fresh hemorrhage at the base of the brain granular atrophic kidneys 
and h 3 pertrophy of the heart w'ere found Arteriosclerosis of the blood vessels 
of the medulla oblongata w'as not demonstrable, 3 et marked arteriosclerotic 
changes were present in the blood vessels of the kidneys 

OBSERVATIONS IN CASES IN WHICH THE BLOOD PRESSURE WAS 

NORMAL 

Among the thirt 3 '-five cases in which the blood pi essui e tvas normal, 
SIX Avere found in -which one or more blood vessels of the medulla 
oblongata showed h 3 'aline change Enlargement of the heart was not 
piesent in these cases, but mild arteriosclerosis of the aorta and of the 
peripheral vessels was found, as well as arteiiosclerotic changes in the 
kidne 3 s, except in case 5, in which theie Avas p 3 'elitis 
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Case 1 of this group was that of a woman of 61 jears, committed to the 
hospital because of a psjchosis and arteriosclerosis The blood pressure readings 
during her few months m the hospital varied from 165 systolic and 70 diastolic to 
160 systolic and 70 diastolic At autopsy generalized arteriosclerosis and atrophy 
of all organs were found One large blood vessel with a hyaline change and 
several smaller ones were present in the medulla oblongata 

Case 2 was that of a man, aged 77 He had been a patient in the hospital for 
several months because of carcinoma of the stomach The urine showed a trace 
of albumin The three recoided blood pressure readings were approximately 14o 
systolic and 85 diastolic In one arteriole in the medulla a proliferation of the 
endothelium was found, but main show’ed hjaline change 












i 



Fig 1 — Hyaline change beneath the endothelium of a blood vessel in the 
medulla oblongata of a woman, aged 61, w'hose blood pressure w'as 165 systolic 
and 70 diastolic Van G eson’s stain w'as used, X 500 


Case 3 was that of a wmman, aged 65, w'ho remained in the hospital for one 
year with arteriosclerosis and empyema of the lungs The blood pressure, taken 
at frequent intervals, show^ed an a\erage reading of 100 systolic and 65 diastolic 
The arterioles in the medulla w^ere either partially or completely hyalinized beneath 
the endothelium 

Case 4 occurred in a man, aged 73, who had been m the hospital for many 
}ears wnth involution melancholia Physical examinations made during that time 
jielded essentiallv negative results The blood pressure readings for the last 
three years were 155 sjstolic and 85 diastolic, 130 systolic and 75 diastolic and 
120 systolic and 75 diastolic Shortly before death from a rapidly growing 
carcinoma of the bladder, the blood pressure was 150 systolic and 60 diastolic 
One arteriole m the medulla showed complete hyaline change beneath the endo- 
liielium wdnle m many others partial hyaline degeneration was observed 
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Case 5 was that of a man of 41 years, who entered the hospital because of 
diabetes The blood pressure during several months varied from 125 systolic 
and 75 diastolic to 110 systolic and 65 diastolic Death occurred from an ascending 
infection of the urinary tract Several arterioles in the medulla oblongata were 
completely hyalinized beneath the endothelium 

Case 6 was that of a woman, aged 69, who had been m the hospital for many 
jears with a schizophrenic reaction The blood pressure readings of this patient 
at the 3 early examination for four years previous to death were 110 sv^stolic and 
72 diastolic, 128 systolic and 72 diastolic, 140 systolic and 70 diastolic and 134 
systolic and 66 diastolic The patient appeared apparently healthy until difficulty 



Fig 2 — Blood v^essel of the medulla oblongata, shouing hj^alme change beneath 
the endothelium, in a man, aged 69, whose blood pressure was 142 systolic and 70 
diastolic Hematoxvdin and eosm stain was used, X 500 


in swallowing developed Carcinoma of the esophagus was found from which she 
died in a few months Three arterioles in the medulla oblongata showed a thick 
lajer of In aline beneath the endothelium 

Sections of the biam w’^eie also examined m this senes of fifty-nine 
cases, hut no case was found in which the only vessels showing arteiio- 
sclerosis were those of the medulla oblongata, although such an obser- 
vation would be necessarv to prove the theory of Boidlev and Bakei 
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CONCLUSION 

The blood vessels of the i egion of the obex of the medulla oblongata 
weie studied in twenty-foui cases of hypertension of var}ing duration 
and in thiity-five cases of normal blood piessure In twelve cases of 
hypei tension, arteriosclerosis of the \essels of the medulla oblongata 
was found, but in the othei twelve cases slight oi no arteiioscleiosis of 
these vessels was piesent Among the cases of noimal blood piessure, 
SIX showed arterioscleiosis of the vessels of the medulla oblongata 
However, in none of the cases was aiteiioscleiosis confined solely to 
the vessels of the medulla oblongata Thei ef oi e, in this histologic study 
of the vessels of this i egion no proof is found that hypertension is the 
1 esult of arteriosclei osis of the vessels of the medulla oblongata 



THE RATE AND LOCATION OF REMOVAL OF 
BACTERIA FROM THE BLOOD IN 
HUMAN DISEASE -i" 

REUBEN OTTENBERG, MD 

IsEW YORK 

Niiineious experimental obsei vations on animals have shown that 
hacteiia Avhich gam entiance to the blood stieain are lemoved from it 
with gieat lapidit} 

W} sokowitschd m his classic studies in 1886, injected laige numheis 
of all soils of hacteiia into the blood of lahbits and dogs and show’^ed 
that both pathogenic and nonpathogenic organisms disappeai completely 
fiom the blood m a vaiiable time — from seven minutes to thiee oi four 
houis Oiganisms pathogenic foi the expel nnental animal then leappeai 
altei some houis and pi ogressively inciease in numbers He carefully 
pioiecl that there was no excietion of the bacteria by the kidneys or 
gastro-intestmal tract In animals killed oi dying aftei fiom one to 
se^elal days he showed that mane of the hacteiia weie still alive, and 
that thei w’^eie concentrated m ceitam oigans — chiefly the Inei, spleen 
and bone mairow (he did not examine the lungs) He was able to 
demonstiate bacteria in the endothelial cells of the capillaries of the 
Iner and of the splenic pulp 

Wengo ^ m 1894, injected anthiax bacilli into labbits and aftei a 
few minutes found that they had accumulated m gieat numbeis m the 
lungs, wheie they w^ere mainly engulfed in polymorphonucleai cells m 
the capillaries There weie many m the liver and the spleen 

Weil “ found that virulent stieptococci injected into the blood stream 
of guinea-pigs are gradually removed by the filteimg effect of the 
tissues The blood had piactically no bacteiicidal effect Thus after 
intravenous injection of bacteria into guinea-pigs the blood showed the 
following numbeis of colonies of bacteria pei cubic centimetei at five 
minutes and at one and a half hours, respectively 4,000 and 192 in one 
case, 16,000 and 84 in a second, 4,000 and 612 in a third, and 3,000 
and 544 in a fourth In most cases theie w^as subsequent increase of 
the number of oiganisms and death of the animal 
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Bull/ in 1915, injected laige doses of pneumococci into the blood 
stream of labbits (foi which these oiganisms are highly viiulent) In 
those animals which leceived simultaneous injections of antipneumo- 
coccus serum in anothei vein, the blood was steiile fifteen minutes later, 
while in the animals which did not leceive seium the blood showed 
about 1,000,000 organisms pei cubic centimetei (In the animals the 
blood of which was thus tiansientlj steiihzed the oiganism leappeared 
in the blood about twelve houis and caused death ) Examination of the 
oigans showed that clumped bacteiia weie taken up by phagocytes, 
chief!) white blood cells, but also by endothelial cells The active white 
blood cells did not sta) m the ciiculation (confiimmg an obseivation of 
Wysokowitsch,^) but accumulated in enormous numbeis m the capillaiies 
of the lungs. In ei and spleen 

Bull attributed this effect to the agglutmatne powei of the seium 
and fuithei confiimed this opinion by his woik on t)phoid and dysentei) 
bacilli The foimei aie not pathogenic foi the labbit and aie agglu- 
tinated b) labbit’s seium The) aie lemoved \eiy lapidly from the 
labbit’s ciiculation Thus, in one case t)pical of a numbei of expeii- 
ments with typhoid bacilli, the numbeis of colonies pei cubic centimeter 
of blood were at one minute. 10,000,000 , at two minutes, 2,500,000 , at 
fi^e minutes. 100 000, at fifteen minutes, 40, and at twent) minutes 1 

Hopkins and Paikei,’ in 1918, injected hemolytic stieptococci into 
cats and lahbits Immediatelv aftei injection m cats the bacteiia weie 
moie numerous in a given weight of lung than in the same weight of 
Inei 01 spleen, while in labbits they weie moie numeious in hvei and 
spleen (The same cm ions diffeience between cats and labbits was 
found by Drinkei and Shaw® with manganese dioxide pai tides injected 
into the blood stream They also showed that the pai tides piimaiily held 
111 the lungs weie, in about eighteen houis, tiansfeiied to the luer ) 

Manwaiing and Coe" offeied an explanation of the sudden lemoval 
of bacteiia from the blood, at least m immune animals They pei fused 
suiviving liveis (previously washed fiee of blood), with pneumococci 
suspended in Ringer’s solution oi m noimal serum They found that 
the oiganisms came through in piactically unchanged numbeis unless 
immune seium was added As small a concentration of immune seium 
as 1 1,000 caused complete letention of the bacteiia by the livei The 
opsonic powei of the seium can evidently cause bacteiia to be taken up 
by the fixed leticulo-endothehal cells of the livei, as well as b) leuko 

4 Bull J Exper Med 22 457, 475 and 484, 1915, 24 25, 1916 
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cytes Manwanng and Coe found no such effect with lungs, kidneys, 
intestines oi lowei extremities of dogs 

There have been few diiect observations on the lemoval of bacteiia 
fiom the blood in human beings The mechanism as discoveied in other 
animals has been tacitly assumed to apply Libman and Celler® saw 
as many as sevent}-two organisms per cubic centimetei of blood dis- 
appeai fiom the circulation within an houi aftei resection of the internal 
jugular vein and opeiation for sinus thiombosis Schotlmuller ” stated 
that he had frequently seen laige numbeis of bacteiia — as many as 1,000 
per cubic centimetei of blood — in the cii dilation immediately aftei 
cuiettage foi septic abortion, only to find the blood sterile fifteen minutes 
latei In spite of the enoimotis numbei of bacteria in the circulation, 
few cases of invasion of the blood stieam evei show metastatic foci — 
about 2 per cent Schottmullei stated that entrance of bacteria into the 
blood stieam is of itself one of the most haimless of occuriences — far 
moie innocuous than then entrance into cellular tissue oi peiitoneum 

In the piesent papei will be piesented data (foi the most part obtained 
for a difteient puipose) which furthei indicate that m human disease 
theie is often a rapid filtiation of bacteiia fiom the blood 

Four years ago a technic was developed by which blood could be 
withdrawn safely from the internal jugulai veins The object was to 
make simultaneous blood cultuies fiom the two internal jugular veins 
in ordei to confiim the diagnosis of sinus thiombosis A veiy gieat 
number ot colonies per cubic centimetei of lilood in the one jugulai 
lein as compaied with the other was regaided as diagnostic of lateial 
sinus disease This proceduie has now been earned out m fifty-seven 
cases In thiity-five of the moie recent cases a simultaneous blood 
culture nas also made from a vein of the aim and the numbei of colonies 
counted there also, in some cases simultaneous cultuies weie also made 
fiom an aitery, and in one instance in which diagnosis lay between 
osteomj^elitis of the temur and acute bacteiial endocaiditis, the cultuies 
weie made simultaneously from the two femoial veins and fiom a vein 
of the aim The results as beaiing on sinus thrombosis are presented 
elsewheie^^ The objects in the present paper aie (1) to discuss the 

8 Libman J Michigan M Soc 23 462, 1924 Libman and Celler Am 
J M Sc 138 409, 1907 
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meaning of the laige difteience which was found in some of the cases 
of sinus thiombosis between the number of colonies in the vein of the 
aim and those in one oi both jugulai veins, and (2) to study the results 
of the simultaneous cultuies fiom aitery and rein 

The cases weie of two kinds, (1) those (all of otitic origin) m 
which the rein diiectly draining the affected area could be aspirated 
and the nuinbei of colonies pei cubic centimetei of blood compared 
rvith that in othei reins, and (2) control cases in rvhich no vein directly 
draining the lesion could be aspiiated, but in which seveial peiipheral 
reins (and in some instances an aitery) rvere simultaneously aspirated, 
the lattei rveie chieflr cases of bacterial endocarditis The cases of otitis 
are presented in table 1, the contiol cases in table 2 

TrBLE 1 — Blood Cultuies in Coses of Sinus Tin omhosis zuitli Positive Simulta- 
neous Platcz fioni I ein of dim and Both higiiloi Veins 


Colonies of Streptococci per Cc of Blood 




Right 

Loft 

Vein 



Jugular 

Jugular 

of 

Case 

Diagnosis 

Vein 

Vein 

Arm 

57 

Right sinus thrombosis 

2S0 

131 

23 

40 

Right sinus phlebitis 

105 

04 

88 

41 

Mastoiditis, right sinus phlebitis 

1% 

1 

% 

(femoral \ein) 
27 

3S 

Left sinus thrombosis 

1 

45 

34 

Left sinus thrombosis 

9 

2 

1 


(after operation) 

21 


5 

32 

Right sinus thrombosis 

250 

240 

% 

29 

Left sinus phlebitis 

34 

SO 

0 

25 

Right sinus thrombosis 

COO 

11 

1 

23 

Mastoiditis plus c\posure of right sinus (sinus 





phlebitis) 

24 

7 

0 

9 

Caaornous sinus thrombosis 

14 

70 

24 

4 

Left sinus thrombosis 

122 

7 

0 


OBSERVATIONS ON THE DISAPPEARANCE OE BACTERIA EROM THE 
BLOOD AND EXPL-TNATIONS 

It rvill be seen on looking ovei table 1 that in eveiy instance of lateral 
sinus infection the number of bacteiia in the vein of the aim rvas smaller 
than in one or both jugulai veins In some instances this disproportion 
rvas great, as in case 25 rvith 600 colonies pei cubic centimeter of blood 
in the light internal jugulai vein and only 1 colony pei cubic centimeter 
in the vein of the aim On the other hand, in 5 cases of bacterial 
endocaiditis the numbeis of colonies in the vein of the arm and in the 
trvo internal jugulai reins rvere approximately equal In one case of 
acute bacteiial endocarditis the numbers in the trvo femoial veins and 
the cubital vein rveie equal And in two cases of sepsis from venous 
lesions on the tiunk the numbers of colonies from the jugular veins 
and a vein of the aim weie equal (table 2) 

Trvo possible explanations might be offered foi the small number 
of bacteiia in the distant, as compared rvith the local, vein in most of 
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the cases of otitis It might be due (1) to meie dilution of the jugular 
blood in the geneial blood volume oi (2) to lemoval of bacteria at i 
some place m the blood circuit 

The Possibihttes of Dilution as an Explanation — How lapidl} would 
bacteria accumulate m the general cii dilation if the} weie being fed in 
at a steady concentration in the internal jugtilai Aein? 

This would obviously depend on (1) the \olume and speed of the 
general circulation and (2) the ratio of the blood contiibuted by one 
jtigulai vein to the total Aenous leturn to the heart The foimei data 
aie well known To get an appioximate idea of the ratio of the jugulai 
to the total venous blood I have measiiied the jngulai veins and the 
superior vena cava of a cadavei The ciicumfei eiices of these leins 


Table 2 — Coiiliol Ca<;c^ 




Colonies per Cc of Blood 




Right 

Lift 

% t n 




lugular 

lugu! ir 

of 


Ca‘e 

Dngnosis anrl Orginism 

A cm 

A cm 

Arm 


^6 

Subpoctornl abscess, phlebit's of a\ill in 
sein. Streptococcus B 

Cellulitis of perineum, phlebits of right 
hypogastric \cm, multiple embolic ab 

1 

1 

y. 


75 

3/S 

2/S 

4/s 



Ecesses Staph aureus 





52 

Acute bacterial endocarditis (femoral culture 

Right 

Left 

500 



to rule out osteomjohtis of femur) 

femoral 

femoral 




Streptococcus B 

\cin, 100* 

\ ein, "00 



39 

Subacute bacterial cndoea’'ditis, Stiepto 

113 

175 

200 



coccus A 





Jj 

Subacute bactcri il endocarditis, Slrepto 

11 

3t 

10 



coccus A 





20 

Acute bacterial endocardit's Streptococcus B 

25S 


2S.? 


15 

Subacute bacterial endocarditis, Strepto 

14 

10 

16 



coccus A 






* Numbers are onlj approMinate, the colonies beinj, too nuintrous for accurate count but 
apparently the same on all plates 

t Inaccurate, only one plate from left jugular 


were as follows internal jugulai vein, 16 mm , supeiioi vena ca^a, 
48 mm, and infeiioi vena cava, 60 mm Fiom these ciicumfeiences 
the cross-sections of the full veins can be calculated internal jugulai 
\em, 25 2 sq mm , supeiior vena cava, 125 8 sq mm , and infeiioi vena 
cava, 284 sq mm If it is assumed that the piessuies m the thiee 
veins are neaily the same, the lelative amounts of blood passing thiough 
them should be approximately in piopoition to the aieas of tlieir cioss- 
sections The combined area of ci oss-sections of the stipeiioi and 
inferior vena cava is 126 -{- 284 = 410 sq mm That of one jugular 
vein IS 25 4 sq mm The ratio betii een the two = — = -H 

410 16 3 

The amount of blood leturned by one jugulai vein in this peison then 
was about one-sixteenth of the total blood letuined to the heait m any 
intenal of time 
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In an adult ^vhose total blood A^olume made one ciicuit per minute 
(a not impossible figure^-) the amount of blood passing through the 
jugulai A^ein in one minute would be one-sixteenth of the total volume. 
In sixteen minutes the amount of blood contributed by one jugulai 
vein would equal the total blood volume So that after sixteen minutes, 
if bacteiia weie contiibuted steadily by the jugular vein, the numbei of 
bacteiia pei cubic centimeter of blood in the geneial cii dilation should 
equal the numbei pei cubic centimeter being contiibuted by the jugular 
Aein, 01 the concentiation m the lest of the blood at this time (if no 
bacteiia weie lemoied) should be one-half the concentration in the 
jugulai vein (since the jugulai rein would contain as many as the general 
circulation jdIus its new contiibution of the moment) 

SimilaiK at the end of a second peiiod of sixteen minutes, the 
number of bacteiia m the general cii dilation would be twice the numbei 
at that moment being contiibuted by the jugular vein, and so on, in 
each peiiod of sixteen minutes the number in the geneial cii dilation 
would come closei to that in the jugular vein ” 

If the time of the cii dilation of the blood were less than one minute 
(and it geneiall} is, particulail} when the pulse is rapid, as in fevers), 
the time needed foi the concentiation of bacteria in the geneial circula- 
tion to approach that m the jugular vein would be pioportionately 
shortei 

It is evident then that meie dilution will not explain the small number 
of bacteria found in the geneial circulation as compared with the number 
being contiibuted by the infected vein in some of my cases Bacteiia 
are eridently killed oi reiy lapidly filtered from the circulation 

12 Douglas and Haldane (J Phvsiol 56 69, 1922) and more recently Burwell, 
Neighbors and Regan (J Chn Investigation 5 129, 1928) gave the rate of the 
circulation of blood in adult men at rest as from 5 to 8 liters per minute With 
increase m pulse rate (through exercise or fever) the speed increases nearly in 
proportion to the pulse rate and may be as much as 24 liters per minute As the 
total volume of blood in a normal adult is variously estimated at from 4,400 to 
5,600 cc (Chang and Harrop J Chn Investigation 5 393, 1928), the round 
figure of one circuit per minute assumed for the sake of calculation m the text 
IS a not impossible figure Probably m our patients, most of \vhom were children 
and all of whom had high fever, the actual rate was much faster This, of 
course, would only strengthen our argument by shortening the time needed for 
the general peripheral blood to approach the blood of the local vein in concentra- 
tion of bacteria 

13 It IS interesting to compare this figure with the conclusion of Linhard (Am 
I Plnsiol 77 669 1926; that after injection of a small amount of a dye solution 
into a peripheral vein m man uniform distribution throughout the blood occurs in 
less than five minutes However, Erlanger (Physiol Rev 1 177, 1921) quoted 
Douglas as saying that complete mixing takes at least sixteen and a half minutes 
in man 
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The aigument to this point has been based on the assumption of a 
somewhat steady and continuous feeding of bacteria into the blood from 
the infected focus Howevei, it has been suggested (Schottmullei,® Mar- 
tin and others) that bacteiia are not given off steadily, but m shoit 
“showers ” If this were the case one would expect to find such differ- 
ences as occur in my cases (between the number of bacteria in the blood 
of the vein directly chaining the lesion and that of the vein of the arm) 
only if one happened, by chance, to take blood foi cultuies exactly 
at the moment that the “shower” was occuinng For if one took blood 
for cultures a few minutes aftei such a “shower,” the blood coming 
diiectly from the lesion and containing the bacteria would have passed 
on and mixed in the geneial circulation, and one would find a moie oi 
less uniform distribution of bacteiia in all veins 

As It IS unlikely that I should by mei e accident have made the blood 
cultures just at the moment of the “showei” in so many of my cases 
(foi at least seven of them showed a verj'- small number of colonies 
in the vein of the aim, as compared with the jugulai vein or veins). 
It follows that in sinus infections, at least, bacteiia are sometimes fed 
into the blood stream lather continuously or foi fanly long peiiods 
of time It IS probable enough, of course, that m other cases oi in 
these cases at othei times the “showei” mechanism occiiis, indeed, in 
the pieceding paper,’-’^ two cases aie discussed in which such a lapid 
entiance of bacteria into the blood stream was appaiently happening 
at the time of the taking of blood for cultuies 

The Points at Which Bacteiia Aie Possibly Removed — Theie aie 
no data at hand to indicate just wheie the bacteria aie removed in 
human infections On account of the relative slowness of the bactericidal 
action, even of immune blood, the possibility that all the lapid disappeai- 
ance of bacteria is brought about by the blood alone can be discarded 

Since all the returning blood must fiist go thioiigh the capillaries of 
the lungs before reaching those of the othei oigans, and since the 
experiments of Wysokowitsch,^ Werigo," Bull ^ and others show exten- 
sive phagocytosis by leukocytes in the lung capillaries, it seems possible 
that the lungs may be the primaiy place of filtiation, and that (as m 
Drinker and Shaw’s experiments") the transfei to the i eticulo-endo- 
thelial cells of the livei and other organs mav be secondaiy Theie is 
also a good deal of indirect evidence fiom experimental introduction 
into the circulation of leukocytes laden with caimine oi other pai tides, 
that the lungs act as piimary filters (Aschoft,^® Chiisteller and Eisnei,’^" 
Seemann and Theodorowitsch ^^) 

14 IMartin, Walton Ann Surg 82 326, 1925 

15 Aschoff J Exper Med 50 57, 1926 

16 Chnsteller and Eisner Beitr Path Anat u z allg Path 81 524 1929 

17 Seemann and Theodorowitsch Ztschr f d ges exper IMed 69 742 1929 
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Howevei, even though the circulation of the liver is shunted off fiom 
the mam blood stieam it is possible that the hvei may play a piimaiy 
idle The amount of blood passing thiough it is laige Buiton-Opitz 
found that m a dog weighing 14,300 Gm the hvei, weighing 454 Gm , 
leceived 422 cc of blood pei minute If one accepts Haldane and 
Smiths and moie recently Linhaid’s’^® latio of the total blood as 
appi oximately one-twentieth of the bodj weight, the blood going through 
the hvei pei minute would be actually moie than half the total volume 
And we know from Manwaiing and Coe’s ^ expeiiments, refeiied to, 
how complete the filtration of bacteria by the hvei can be Tins is boine 
out for human pathology by clinical obseivations on p 3 dephlebitis In 
this condition bacteiia aie piactically nevei found m the peiipheial 
blood (Libman^®) The enoimous numbcis in the poital vein aie all 
filtei ed out b} the In ei 


Table 3 — Compai afiz’c Nnmhct of Bactcita in Radial (oi Biaclual) Aitciy and 

in Vein of Ann 





Colonies per 

Colonies per 

Case 


Diagnosis and Organism 

Ce in Artery 

Cc in Vein, 

39 

Endocarditis, 

Streptococcus A 

285 

200 

33 

Sinus thrombosis Streptococcus B 

1 or 2 

2 or 27*’ 

37 

Endocarditis 

Streptococcus A 

C 

4 

30 

Endocarditis 

Gonococcus 

5 

3 

35 

Endocarditis, 

Streptococcus A 

10 

10 


* This case, Tchich is full> discussed in the preceding paper, is gnen here for the saLe of 
completeness, but is disregarded in tlie discussion because there so much delay before 
the two arterial punctuies that the cultures from the arteries ^^ere not truly simultaneous 
with those from the vein It is regarded as an instance in ^\hlch a “shower” of bacteria vas 
being rapidlj remo\ed from the blood 


Evidence That Pciipheial Tissues Aie Not Site of Filtiation — 
While I can offer no evidence as to the paiticulai organs in which the 
bacteria are filtered out in human disease, I can offei pi oof that they 
are not removed by the peiipheral tissues of the extiemities 

In fom cases of bacterial endocaiditis and m one of sinus thiom- 
bosis, I have done simultaneous blood cultuies fiom a biachial or radial 
arteiy and from one oi moie peripheral \ems (see table 3) In these 
cases the number of colonies m the vein was not significantly smaller 
than in the arteiy, i e, the diffeiences noted weie within the 
range of possible error of the method, and if theie was any 
filtration of bacteria m the capillaries of the hand and forearm it was 
not detected I have not made compaiative obseivations on caiotid 
aiteiy and jugular vein or on femoial arteiy and 'vein But since, as 
pointed out, the six cases of bacterial endocaiditis showed appi oximately 
equal numbers of bacteria in the two jugular veins and the vein of the 

18 Burton-Opitz Quart J Exper Phj^siol 4 116, 1911 

19 Libman Am J M Sc 136 548, 1908 
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aim 01 (ill the one case so tested, in the two femoial veins and vein of 
the aim), and as the two cases of bacteiemia fiom phlebitis of centrally 
placed veins (hypogastiic, axillary) showed the same, it is probable 
that few bacteria are removed fiom the blood by the biain and meninges 
or by the lower extremities 

These obseivations do not rule out a possible extensive removal of 
bacteiia fiom the blood by the bone maiiow, such as has been expeii- 
mentally demonstrated in animals (Paikei and Franke,^® Adler and 
Singer-^ and others) In oui cases the veins aspiiated did not drain 
a sufficient aiea of bone manow to lead one to expect demonstiable 
effects fiom this cause 


CONCLUSIONS 

Obsenations are piesented to show that in cases of sinus thiom- 
bosis bacteria aie lapidty filteied out of the cii dilating blood Reasons 
aie given foi believing that in many of the cases bacteiia aie fed into 
the blood stieam fiom the lesion m the vein somewhat steadily ovei a 
peiiod of time rathei than in momentary “showeis” Obseivations on 
the number of bacteiia at any moment in the blood of an artery and a 
lein of an extiemit} show that there is little oi no filtiation of bacteria 
b} the peiipheial tissues 

20 Parker and Franke J Research 39 301, 1919 

21 Adler and Singer !Med Kim 210 429, 1925 
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The literature on the plasmi cell is laige and contioveisuil Downey 
(1911), Gruner (1913), Fenata ( 1918 ) de Asua ( 1922 ), Kingsle} 
( 1924 ), Maximow ( 1928 ) and otheis, including myself ( 1929 ), ha\e 
vaiiously piesented accumulated data pei taming to the plasma cell, but 
in the light of Joi dan’s lecent unique hypothesis that plasma cells aie 
aboited erythi oblasts, a detailed piesentation of the histoiy of this cell 
foi purposes of oiientation seems again to be called foi 

Before giving the following suivey, I shall call attention to a compie- 
hensive and excellent leview on the plasma cell published some years 
ago in Spanish by Jimenez de Asua (1922) His woik and that of 
Downe}, Ferrata, Maximow and m^self on the liteiatuie may be sum- 
maiized as follows 

VIEWS or CAJAL, UNNA AND MARSCHALKO 

Although not geneially known, the plasma cell was discoAeied and 
accuiately desciibed b) Ramon y Cajal m 1890 He encountered the 
stiuctuie in sjphilitic condjlomas and named it the cianophil cell, a 
term still adheied to by the piesent Spanish school of ln^ estigatoi s 

Submitted for publication Jan 20, 1931 

^From the Laborator\ of the Daniel Baugh Institute of A.natomy, Jefferson 
Medical College 
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Pnoiity in using the term "plasma cell” foi the same structuie belongs 
to Unna, who, in 1891, used the name in desciibmg a cell seen by him 
m the skin of patients with lupus It is mteiesting to note that Unna 
himself, m 1903, giaciously conceded piioiity m the discoveiy of the 
cell to Cajal 

Cajal oiiginally desciibed the cianophil cell as a spheiical oi ehpsoidal 
structuie, vaiying in diametei from 7 to 14 microns Its piotoplasm 
uas chai acterized by a deep staining leaction with aniline dyes and the 
piesence of lound vacuoles Its nucleus was pictured as spheiical, 
with a distinct chiomatic netwoik and a neaily constant excentiic 
position (su situacion es casi siempie excentrica) Since, m moiphology 
of nucleus and vacuolization of piotoplasm, Cajal was unable to find 
an analogous type of cell among the then known leukocytes, he was 
inclined to legard the stiuctuie as a special embiyonic cell (Nunca 
hemos visto en tales celulas nucleo analogo al de los leucocitos, poi lo 
dial y por su vacuohzacion pi otoplasmica nos inchnamos a estimailos 
como celulas embiionaiias especiales) 

Regal ding the division of the plasma cell, Cajal stated that not 
infiequently some of these coipuscles might be met with in diiect 
prohf elation, but he never saw in them signs of kaiyokmesis In 
1896 Cajal maintained that the cells weie noimal constituents of the 
connective tissue, that they originated fiom tissue lymphocytes, that the 
peiinuclear area contained a reticulai appaiatus of Golgi, and finally, 
that in tumors, epitheliomas and papillomas, the cells could tiansfoim 
into fibroblasts The lattei theory he, howevei, no longer stiessed in 
his final publications 

Unna (1891), using a technic of polychiome azuie and successive 
decolorization with glyceim-ethei, encounteied structures in the skiu 
in lupus, which because of then especially pronounced basophil pioto- 
plasm, he called plasma cells, a teim which had alieady been used by 
Waldeyer (1875) to designate a vanet}^ of nom elated, deep-staming 
connective tissue cells 

Fiom 1891 to 1908 in various investigations and tieatises, Unna 
insisted that the most salient characteiistic of the plasma cell was the 
deeji basophilia of its protoplasm, lather than the specific structuie of its 
nucleus, as Maischalko in the then cuiient literature rejDeatedly asserted 
The cell according to Unna, was unusually large, oval or cubic in foim, 
its principal characteiistic lesiding in its peculiai piotoplasm which, in 
addition to staining intensely with such basic dj'^es as methylene azuie 
and pyronin, showed a constantly present, r^ague granulation (amoiph- 
kornig), which he termed gianuloplasm The latter was regaided as 
specific foi the plasma cell, since othei connective tissue cells had an 
alveolar type of protoplasm (spongioplasm) The nucleus of the plasma 
cell, usually oval in outline, was depicted as having prevailingl)'^ a clear 
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aspect and a netwoik composed of coarse chiomatic strands Mitosis 
being laie, the cell divided by amitosis, theieby giving rise to binucleated 
structures Genetically, the cell -was derived from fixed connective 
tissue elements by way of unilateral hypertiophy While, accordingly, 
a specific type of cell, it, neveitheless, occuiied only undei pathologic 
conditions, especially of the chionic variety 

Unna’s desciiption of the cell was soon modified by the investigations 
of Jadassohn (1891-1893), who demonstrated the piesence of plasma 
cells m lymph follicles and lymph glands in man and othei animals 
He denied the specific chaiactei of the granuloplasm and insisted on 
the pai amount impoitance of a definite chromatic pattern and an excen- 
tiic position of the nucleus 

This phase of the problem was preeminently taken up by Mai- 
schalko (1895), for whom the morphology of the nucleus and not the 
basophilia of the protoplasm (Unna) was the deciding specific ciiteiion 
foi the cell A gianuloplasm did not exist, at most, there was a lealiza- 
tion of a mottled (ciumbled) aspect of protoplasm (Jadassohn), a con- 
dition which he tiied to portiay by the term “Kiumelzellen ” Aftei 
extensive observations on normal, pathologic and experimental mateiial, 
Maischalko gave the following charactei istics as essential foi the cell 

1 Primarily a specific type of nucleus, small in size, round or oval in contour, 
with from five to eight distinct, deep staining, angular blocks of chromatin regu- 
larly arranged in a circle about the nuclear membrane (Since this chromatic 
pattern simulated the disposition of spokes of a cartwheel, Pappenheim later 
introduced the term "Radkern” to cover the Marschalko type of nucleus ) 

2 An almost constant, eccentric position of the nucleus (admitted later by 
Unna) 

3 A perinuclear lighter staining area, due to an accumulation of protoplasm at 
the periphery of the cell 

4 A spherical, at times irregular, protoplasm, which although nonhomogeneous, 
IS, nevertheless, devoid of any specific granuloplasm 

The cells, accoi ding to Mai schalko, were not pathologic, but normal, 
constituents of the connective tissue They did not arise from the 
latter, but weie formed fiom emigrated hemic lymphocytes, and this 
foi the following reasons In foci of infiltiations artificially produced, 
the numher of plasma cells was so great, and their appearance so sudden, 
as to exclude a possible origin from tissue elements There was 
an absence of transitional stages between fibroblasts and plasma 
cells Lymphocytes, when grouped about the wall of a blood vessel, 
were so arranged that plasma cells occupied the outermost regions of 
the infiltration, while lymphocytes were neaiest to the vessel In 
aseptic reparative processes plasma cells were never seen In leuko- 
c)tosis, expel imentally pioduced with tubercular or bacterial proteins, 
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plasma cells and transitional stages were plentiful in blood \essels With 
Biondi staining, the nuclei of connective tissue cells weie violet, while 
those of lymphoc}tes and plasma cells ueie gieen Finally, accoiding 
to Marschalko, plasma cells, although a specific t}pe of cell, could tians- 
foim into fibroblasts, especiall} in new-foimed tissue 

SOBSEQUEXT INVESTIGATIONS 

The oiiposing, yet, as it weie, guiding, vieus of Unna and Marschalko 
gaie rise to numerous investigations and fiequent polemical discussions 
While initiall) Almkvist (1901) and Schlesingei (1902), later Pappen- 
heim, tiled to reconcile the two conflicting theoiies b} the assertion that 
there were two t 3 pes of plasma cells, those of Unna and those of 
Marschalko, subsequent investigations finalh led to a pi ecise categoriza- 
tion of the cell as to specific morpholog\ genesis and functional variation 
The specificity of Unna’s granuloplasm, upheld b} Dowmey (1911), 
w^as originally denied by Jadassohn and Marschalko and seemingly 
definitely disestablished b} the investigations of Maichand (1913), who 
show'^ed that a granuloplastic aspect of piotoplasm was not peculiar to 
plasma cells, but due to a transient cjtoplasmic basophilia piesent in a 
variety of tissue elements othei than plasma cells De Asua (1922), 
Maximow (1928), Jordan (1929) and othei s denied the specificit} of 
the gianuloplasm, Joidan in particulai claiming it to be an artefact 
The latter interpietation, howler er, was not accepted b} Giuner (1913), 
wTo quoted Schridde as haring obsened the gianuloplasm in fiozen 
sections of fresh tissue Gruner furthei quoted Pappenheim to the 
effect that the granuloplasm consisted of a pai anucleopi oteid wdiich w as 
“strongU acid, and readil) soluble m saline ” 

De Asua (1922) attempted to sohe the pioblem hr asseiting that 
plasma cells w'-eie secretor} corpuscles, the crchc changes of w'hich 
were morphologicalh expressed in the following trpes of crtoplasm 
(1) pulverized and uniforml} basophil (a lesting stage) (2) ciumbled 
or mottled (accumulation of secretion in gianule foim) (3) filamentous 
(a forestage to plasmorrhexis) and (4) penphcialh seiiated (stage of 
secretion) In addition to these, de Asua lecoided two degenerating 
trpes, viz, those rvith racuoles and those with hr aline bodr foimation 
Recentl} Kingsler ( 1924) spoke of a distinct homogeneous granulo- 
plasm in plasma cells Aside fiom regaiding it as the fiist sign of the 
formation of the plasma cell from the fibroblast he does not commit 
himself as to its specific nature or significance 

The contention of Cajal and Marschalko that plasma cells aie normal 
components of the connective tissue was soon substantiated b\ Schott- 
lander ('1897) who obserred them in the ligament of the noimal ovan , 
hr Joll} (1900) Schwarz (1905) and IMaximow (1902-1906), all of 
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whom described them as chaiacteristic stiuctuies m the great omentum, 
and by Dommici (1901) and Schlesmgei (1902), who found them 
abundantly m the intestinal mucosa Since then, vaiious workers, espe- 
cially Maximow, Feriata, Weidenreich, Downey and Jolly, have shown 
them to be noimally present in the inteistitial tissue of various oigans 
and glands (mammaiy and submaxillaiy glands, tonsils, hvei, kidne}s, 
bone mariow and lymphoid tissue) Few in the cii dilating blood, 
noimal oi pathologic (Feriata, Piney) sparse m loose connective tissue 
(Maximow), then piesence in the embryo was denied by Schiidde 
(1921), Feriata and myself (1923) and Maximow (1928) 

THE CELL IN LOWER VERTEBRATES 

Respecting lowei veitebiates, Soluch (1908) showed that plasma 
cells aie abundantly piesent m the connective tissue of buds, an observa- 
tion lecently confirmed by Mjassojedoft (1926) foi the adult hen 
Downey (1911) lepoited high latios of plasma cells, many of which 
were atypical and of clasmatocytic origin, in amphibia, reptiles and fishes 
He found them to be paiticularly numerous in the lymphoienal tissue 
of the ganoid fish polyodon, m the lung of the gaitei snake and in the 
mesentery of the fiog I examined many species of cold-blooded 
animals, and contiibuted data (1924) which indicated an apparent 
absence of the plasma mast cell in lowei forms Accoiding to Joidan 
and Speidel (1929), plasma cells are numeious m the splenic sinuses 
of the homed toad 

THE PERINUCLEAR AREA 

Theories regarding the nature of the peiinuclear hghtei staining 
aiea (astiosphenc legion) in the plasma cell varied consideiably 
Maischalko consideied it as an essential cnteiion of the plasma cell 
Unna, however, contended that, since it was caused by a washing out 
of gianuloplasm, all cells having such an area were m a state of incipient 
atrophy, a point of view confirmed later by Greggio (1909) and Papadia 
(1910) Joannovics (1899) and Schafifer (1910) maintained that the 
area lepiesented a portion of the cytoplasm devoid of basophil substance, 
an intei pretation somewhat similai to that of Dubreuil (1909), who 
claimed that the peiinucleai cytoplasm was homogeneous and vitieous 
The most probable opinion, viz, that the aiea constitutes the specific 
spheie of attraction of the cell, with content of centriole gioup, was 
fiist established with iron-hematoxylin staining by Maximow (1902- 
1906) and subsequently corroborated by Weidenieich (1909), Wallgien 
(1911), Joll} and Feirata Cajal (1896), as stated, had shown that 
this aiea contained a distinct Golgi apparatus Downey (1911) regarded 
the area as the seat of initial elaboration of fuchsinophil bodies Giunei 
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(1913) quoted Pioell as having obseived hpoid giaimles in the astio- 
spheric legion, also Loele as lecoiding the piesence of much phenolphil 
substance neai the nucleus 

^ \CUOLLS 

Cytoplasmic \acuoles m plasma cells, oiigmall} noted b> Cajal, 
weie latei shown to vai} m nnmbei, content and distiibution Some 
investigatoi s mtei preted them as degeneiation i^henomena (Unna, 
Kiompechei, Papadia, de Asua) , otheis regaided them as repiesentmg 
tempoi ary secietoiy cell states (Weidenreich, Downe} ) Then nonaite- 
tact natuie was established by Dubieuil and Favie (1920) m staining 
them siipiaMtally with neutial led Dubieuil (1909), latei Dtibreuil 
and Favie (1920), also Wallgien (1911), Downey (1911), Schiidde 
(1929) and Bloom (1928), demonsti atecl m these \acuoles the presence 
of lound, granulai oi lod-shaped stiuctuies (mitochondria, Schridde- 
Altmann gianules) Accoidmg to Bloom (1928), the piesence of a 
topical well de\ eloped loset in the plasma cells, i mealed with supiaMtal 
neutial led staining, “depnves the loselte of its importance as a specific 
ciiterion of monocytes,” as claimed by Cunningham, Sabin and Doan 
(1925) Recently Foikner (1930), after examining supravitally stained 
piepaiations of lymph nodes of labbits, lepudiated Bloom’s observation, 
stating that m no instance do plasma cells possess the segiegation gian- 
ules characteristic of monocytes 

DIMSION 

Regal ding mitotic division of plasma cells, Cajal fiist stated that this 
took place veiy laiely, an opinion confirmed by Unna, Feiiata, Kiom- 
pechei , Maximow, Globus and myself and othei s , Maximow and Globus 
and I asserted that when such a division did occui , it was nearly 
exclusively in )^oung plasma cells Schiidde (1921), on the othei hand, 
seemingly held mitosis as fiequent, especially'- in the plasma cells of 
pel ivasculai infilti ations 

Indirect division, i e , amitosis oi amitotic constiiction of nucleus 
with lesultant binucleated oi tiinucleated structures, has lepeatedly 
been lepoited as a frequent phenomenon in plasma cells (Maxiinow, 
Weidemeich, DoAvney, Dubieuil and Favre, de Asua, Globus and 
m}self) MaxiinoAv (1902) legarded the piocess as peculiai to old, 
I e, degenerating, cells, an obseivatioii Avhich I also made on the cells 
in pel ivasculai infilti ations 

According to Veirati, dnect nuclear diMSion without accompanying 
CAtoplasmic division explains the origin of the laige multinucleated 
(from fi\e to eight) plasma cells, originally’- lefeiied to by Cajal On 
the same basis Kiompechei explained the foimation of giant plasma 
cells, the existence of which was also admitted In Feiiata 
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ATYPICAL PLASMA CELLS 

Refeiences to the liteiature have thus far in this leview concerned 
typical plasma ceils On the occiiiience of atypical plasma cells, a point 
especially emphasized by \^''eidenieich, Downey, Pappenhemi, Naegeli 
and Maximow, the tollowmg obseivations are to be listed As eaily 
as 1895 Hodaia giouped basic staining cells into plasma cells and 
pseudopiasma cells This proceduie was followed by Papadia (1910) in 
his laige work on experimental encephalitis, in which even endothelial 
cells weie lepoited as displaying a plasma cell aspect, but because of 
nuclear diflfeiences were termed pseudoplasma cells 

Pappenhemi (1901-1920) perhaps leached the greatest extienie m 
claiming that all lymphoid cells, Avhethei of lymphoblastic oi mjelo- 
blastic oiigin, ma} tiansfoim into plasma cells (plasmocytes) , hence 
his mtiicate, practically self-guiding terminology ot maci olymphoc} tic 
plasmoc 3 te, leukoblastic macroplasmocyte, Ijmphocytic micioplasmoc}te, 
micioleukoblastic piasmocyte, etc Giunei (1913), adopting Pappen- 
heim’s view, gave a similai list of possible plasma cells In another 
posthumous woik (1919) Pappenheim textually (p 188) stated that 
plasma cells aie to be legaided as inflammatoiy, altered histogenous 
lymphocjtes of gianulation tissue (entzundhch verandeite histiogene 
Gianulationsgewebslymphocyten) In spite of this seemingly restiictive 
categorization, in the same woik ate depicted many figures of plasma cells 
which include manifold tiansitional stages fiom lymphocytes and mono- 
c} tes, leukoblasts and lymphocytes to plasma cells 

Opposed to the extieme position of Pappenheim, Maximow (1902), 
Schwaiz (1905), Weidenreich (1909-1910) and Downey (1911) main- 
tained that atypical plasma cells may diffeientiate fiom a lestricted quota 
of lymphoid cells (polyblasts, lymphocytes, clasmatocytes), Weidenreich 
pel haps coming closest to the contention of Pappenhemi with the state- 
ment that since the plasma cell condition (Plasmabeschaffenheit) is a 
tiansient, functional, i e, irritative, phisiologic condition, it may occur 
in vaiioiis lymphoid cells, peihaps even m lymphoblasts Downey 
(1911), 111 a compiehensive study of plasma cells, adopted a similai 
new, stating that “plasma cells aie differentiated from all types of 
lymphoidal cells” Convinced on compaiative cytologic eiidence that 
theie are plasma cells having moipliologic chai acteristics other than 
those given by Marschalko, he included as additional precursois of 
plasma cells, the peiithelial cells of Maichand, the lesting wandeiing 
cells ot Maximow (clasmatocytes), the laige leiikocytoid lymphocytes, 
the laige mononucleais (even those coming fiom the mesothelial cells 
of the mesentery) and possibly, a small peicentage of fibi oblasts 

Suppoitmg Pappenheim’s view aie the views of Schndde (1902), 
Giiinei (1913), Huebschmann (1913), Naegeli (1919), McGowan 
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(1928) and Piney (1928), all of whom admitted the occunence of 
tjpical lymphoblastic plasma cells as oiiginally stated by Hodara Turk 
went still faither by including as plasma cells his “iriitation foims,” 
cell t 3 'pes usually regarded as pathologically alteied myeloblasts (Naegeli, 
1919) Giunei (1913) adopted Turk’s view in claiming that the nuta- 
tion foims are tissue plasma cells which entered the blood stieam 
Recentl) Downey (1924-1928) in an extensive study on the myeloblasts, 
admitted a differentiation of plasma cells from myeloblasts, but stated 
that while the nuclear pattern of the latter may remain unalteied duiiiig 
the transformation, “fiequently its chiomatm becomes exaggeiated into 
coarse masses and then it is difficult to tell wdiether the plasma cell has 
been deiived from a laige lymphocyte or a m^'^eloblast ” 

That the “initation foims” of Tuik, described by him as chaiac- 
teiistic foi pathologic, especially leukemic, blood, ha\e no relation to 
plasma cells was, in the opinion of Feriata, definitel} established b} 
twm of his pupils, Juspa and Negreiros-Rmaldi (1913) In studies of 
blood and bone maiiow^ they demonstrated the nucleai differences in 
the tw'O types of cells, interpreting the “irritation forms” as develop- 
mentally inhibited heinoc) toblasts It was furthei show^n by Feriata 
and myself (1923) that the occuirence of Turk cells, as well as of 
Riedei cells, is not necessarily lestricted to pathologic conditions, since 
both types may be encountered as noimal constituents of embnonic 
blood, VIZ, that of the prehepatic period Because of the extieme 
sparsity of Turk cells, Naegeli suggested that the teim “nutation toim 
be dropped 

Seemingly still dubious is the position of the lymphoblastic plasma 
cell Foa (1902), in a case of typhus encounteied lymphoblast-like 
plasma cells in splenic follicles, but legarded the leaction as pseudo- 
plasmatic since in lespect to nucleai moiphologv the deep-stainmg cells 
in no w^a) coi responded to plasma cells Naegeli (1919), on the othei 
hand, selected lymphoblastic plasmic cells as one kind in a classification 
of foLii possible t 3 pes (the othei s being lymphocytic, “Radkein” and 
iTi 3 eloblastic) In the blood of patients with measles he obseived 30 
pel cent h mphoblastic plasma cells and quoted Hildebrandt as having 
leported 17 per cent foi the same malady 

Of pai amount impoitance in this respect is the position taken by 
Feriata In his large rvoik he repeatedlv emphasized the fact that if 
deep basophilia of piotoplasm alone is considered the specific cnteiion of 
the plasma cell, then one can equall 3 well include in this categon vaiious 
nonrelated lymphoid cells, even the piogenitors of the eiythioc 3 tes 
(Con questo criteiio alloia una giande quantita de cellule a tipo linfoide, 
compiesi 1 piogenitoii degli eiitiociti, potiebbeio ^enlle confuse colle 
plasmazellen ) 
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The quotation bungs me to the most lecent speculations regai cling 
the plasma cell Thus McGowan (1926-1927), on the assumption that 
the teim plasma cell is “rathei a morphological than a physiological one, 
jiostulated the formation of lymphoblastic, monoblastic, myeloblastic 
and eien er} throblastic plasma cells by way of aberiation fiom primitne 
stem cells Jordan (1929) and Jordan and Speidel (1929) and pre- 
sumabl)'’ Dawson and Masui (1929) interpieted plasma cells as aboited 
hemoblasts, i e , eiythi oblasts oi gianuloblasts that failed to difterentiate 
into normal red corpuscles oi granulocytes In contrast to these writeis 
Pmey (1928) followed the commonl} accepted interpietation that plasma 
cells aie modified lymphocytes, but postulated the occuirence of Ijmpho- 
blastic plasma cells undei moibid conditions 

ORIGIN or PLASMA CELLS 

As opinions haAe varied in respect to the specific moiphology of 
the plasma cell, so likewise have the}^ ditfered as to its histogenesis 
The theoiies advanced ma} be brief!}'’ summarized as follows 

1 A histogenous origin from conncctne tissue cells, including tissue Ij'mpho- 

cj'tes, fibroblasts, clasmatocytes, resting wandering cells, adventitial cells, hemo- 
histioblasts, etc Unna (1891), Cajal (1896), Pappenheim (1901-1920), 

Marchand (1901), Dominici (1901), Foa (1902), Turk (1904), Morandi (1904), 
Verrati (1905), Ehrlich (1904), Greggio (1909), Papadia (1910), Downey 
(1911), Ferrata (1918), de Asua (1922), Lewin (1929), Rogers (1930) and 
Kingslej (1924) Kingslev emphasized especially a fibroblastic origin, since 
Downey (1911) had stated that “the plasma cells formed in this way are not 
numerous and it is still a question as to whether they ever develop into the typical 
Marschalko type ” 

2 A hematogenic origin from emigrated Ivmphocites Marschalko (1895), 
Schottlander (1897), Krompecher (1898), Else von der Leyen (1901), Enderlen 
and Justi (1901), Schlesinger (1902), Nissl (1904), K Ziegler (1904), Cerletti 
(1907), Naegeli (1919) and Jolly (1923) 

3 Mixed origin from emigrated lymphocj'tes (monocytes) or preexistent tissue 
lymphocytes Ribbert (1897), Joannovics (1899), Maximow (1902), Schridde 
(1905-1921), Weidenreich (1911), Downej’’ (1911), Dubreuil and Favre (1920), 
Bloom (1928), Globus and myself (1929) 

4 An origin from immature blood cells (myeloblasts, hemoblasts [ervthro- 
blasts, granuloblasts]) through aberration or abortion McGowan (1928), Jordan 
(1929), Jordan and Speidel (1929) and Dawson and Masur (1929) 

Regarding tissue cultuies, Maximotv (1922-1923) showed that m 
explants of lymphoid tissue plasma cells develop from local lymphocytes 
in the couise of tw'O days In cultures of leptomeninges the same 
phenomenon was noted, being particularly marked m lymphocytes having 
a peiiaiteiial habitat 
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PROGRESSIVE AND REGRESSIVE CHANGES IN PLASMA CELLS 

Degcneiative Changes — Russell Bodie <> — In summary, the degeneia- 
tne changes lecoidecl in the hteratuie ha\e been the following 

1 Homogeneous Degeneration This process is characteiized by an 
uneven, vai yingly feeble staining capacity, at times a nonstaining capacity, 

•on the pait of the cytoplasm of the plasma cell, while the nucleus remains 
relatively intact According to Unna, it is accomplished through separa- 
tion of the granuloplasm and fragmentation of the spongioplasm Foi 
Schiidde, Maximow, Jolly, Kingsley, Globus and myself, degeneiation 
is the ultimate fate of the vast majority of plasma cells They aie 
bi ought into existence only to undergo degeneration, the associated 
phenomena of which are pyknosis and fragmentation of nuclei, with 
fiequent foimation of acidophil bodies 

2 PI} aline Degeneiation This is exemplified in the foimation of 
intiacellulai hyaline (acidophil) bodies, commonly known as Russell 
bodies (1890) Unna spoke of the phenomenon as a h} aline meta- 
inoiphosis of the gianuloplasm eftected by a combination of the acid 
substance of the latter with a basic albuminoid substance piesent in the 
inteistitial lymph This opinion, confirmed by Fick (1908), was objected 
to b} Papadia (1910), who stated that since m numbei and in mass the 
h} aline globules fai exceed the protoplasmic dimensions, then oiigiii 
IS perhaps due to a cytoplasmic pathologic secretion, which on accumula- 
tion is extruded Gruner (1913) cited Miller (1910) as considering 
Russell body foimation to be a myelin degeneiation of cell substance 

Numerous workers, Pappenheim, Ferrata, Jolly, Maximow, Downey, 
Schiidde, de Asua, Kingsley, Jordan and Speidel and otheis, including 
in} self, showed that Russell body foimation is a constant phenomenon 
in degeneiating plasma cells, and that at neciobiosis of the lattei the 
bodies become freely dispersed into the tissues In s}jihilitic mateiial 
these acidophil bodies were shown to vary in size fiom small eosinophil, 
gianule-like structuies to giant spheres of monocyte propoitions (Globus 
and myself) Accoiding to Schridde (1921), Russell bodies make then 
fiist appeal ance in the foim of fine bluish, gentianophil gianules, which 
then thiough giowth and confluence give rise to the laigei and moie 
chaiacteristic structures With safianin and methyl gieen staining, 
accoiding to Pappenheim (1919), the bodies appear red in a backgiound 
of green Downey (1911) ga^e similar pictures 

That Russell bodies are pathologic secretions of plasma cells was 
lecenth again advocated by de Asua (1922) According to Downey 
(1911), the stiuctures “probably represent a special kind of secretion 
oi the accumulation and thickening of the noimal secietion, ’ a Mew 
likewise recenth suggested by Kingsley (1924) Decidedlv new was the 
speculation of Joidan and Speidel (1929), according to wdiom Russell 
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cell bodies "repiesent hemoblasts (ei\throblasts or granuloblasts) which 
failed to transform normally into erythiocytes oi granulocytes ” Dawson 
(1929) was inclined to favor a similar view 

3 Vacuolai Degeneration This piocess, noted by Cajal, Unna, 
Pappenheim, Kiompecher, Papadia, de Asua and otheis, is charactei ized 
by the presence of unstamable areas, Avhich give the cell a foamlike 
aspect, hence the term “Schaumzellen” employed by different authors 
(Pappenheim) Schiidde interpreted the piocess as a mucoid degenera- 
tion, while Unna and Papadia regarded it as due primarily to a change 
in vater content Since this type of degeneration was leported as 
fiequent m cond}loina (Cajal), likewise in dementia paralytica (Fianca 
and Athias, 1902), Pirone (1909) suggested that it was pecuhai to 
aged cells In Pappenheim’s last woik, “Schaumzellen” are regarded 
as former histogenous phagocytic monocvtes from which the Russell 
bodies have become extruded 

4 Pathologic Degeneration Kiompecher stated that pathologic 
degeneiation occurs especial!} dm mg inflammatory piocesses and is 
chaiacterized by impoitant nuclear changes, viz, vesicular aspect, uni- 
form coloi a less distinct chromatic netwoik, with one or two central 
blocks In the opinions of Bosellini and Papadia, it was the viewing of 
this type of degeneiatmg nuclei in lupus mateiial which pre\ented Unna 
fiom properly e\aluating the essential impoitance of nuclear stiuctuies 
as outlined by Maischalko 

5 Hemoglobimfeious Degeneiation The hypothesis of Joidan, 
Jordan and Speidel, and, presumabl}, of Dawson, of a hemoglobi- 
niferous degeneration is based on the view that aborted eiythroblasts 
become plasma cells and as such gather the initially elaboiated hemo- 
globin into globules, thereby foiming Russell bodies McGowan’s theory 
may be incorporated under this heading, foi the aberiated erythroblastic 
plasma cell, accoidmg to him, has hemoglobin in its cytoplasm A 
genetic relationship between plasma cells and erythi oblastic formations 
was denied by MacMillan (1928) and Foiknei (1930) The foimer 
found no evidence foi it in lymph nodes of rats rendered anemic, Foik- 
ner contended that although plasma cells m supravitally stained prepara- 
tions of lymph nodes have a homogeneous protoplasm exhibiting a faint 
yellow tinge similai to that existent in developing red cells, the conclusion 
cannot be diawn that, therefoie, they are developing ei }'thi ocytes, since 
othei ciiteria distinguish them from the lattei 

Pioqicssive Changes — Plasma Mast Cells — The following develop- 
mental potencies have been ascribed to plasma cells 

1 Formation of Plasma Mast Cells This process, accomplished 
through an endogenous differentiation of basophil, metachromatic gran- 
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iiles in otheiwise unalteied plasma cells, was fust repoited by Kiom- 
pechei (1891), who obsened it in mammary cancel and endotheliomas 
of the skin The obseivation was subsequently confiimed in vaiious 
othei mateiial by Maischalko, Schwarz, Weishanpt, Pappenheim, Weid- 
enreich, Downey, Sabrazes and Lafon, Maitinotti, Greggio, Weill and 
othei s Of recent woikeis, Ferrata (1918), Schiidde (1921) and de 
Asua (1922) denied the foimation, while Dubreiiil and Favie (1920) 
and Globus and m 3 '-self (1929) leaffiimed it 

2 Elaboiation of Othei Granules Thus, accoiding to Schiidde 
(1905), a ver}^ large piopoition of plasma cells elaborate neutiophil 
gianules, 1 in 1,000 develops eosinophil granules, while 1 in 2,000 foims 
basophil metachromatic granules Regarding the lattei, Schiidde, in a 
lecent contribution (1921), asseited that cells having the cartwheel 
nucleus and basophil granules aie not to be classified with plasma cells, 
1 e , they are not plasma mast cells, but ordinal y mast cells the nuclei 
of which have undeigone peripheial hypeichiomatic changes similar to 
those seen in ei ythroblasts and vaiious othei cells In the same work, 
Schiidde maintained that, while the majority of plasma cells contain 
Altman granules, a cei tain quota have fine bluish gentianophil granules, 
the precuisors of Russell bodies Naegeli’s opinion, viz , that some 
plasma cells contain azure granules, was denied by both Pappenheim 
(1920) and Ferrata Dubieuil and Favie described, in certain plasma 
cells, eosinophil granules, in othei s secietorj'- gianules similai to those 
found in gland cells 

3 Transfoi Illation of Plasma Cells into Fixed Connective Tissue 
Elements Marschalko held the tiansformation of plasma cells into 
fixed connective tissue elements to be tiue, especially m new-foimed 
tissue, an opinion shared by Gruner (1913), who claimed that with scar 
foimation the local plasma cells become fibi oblasts Cajal leported 
ti aiisitional stages leading to the formation of fibi oblasts in tumors, 
papillomas and epitheliomas Wheieas, in his last publication Cajal 
was inclined to doubt this developmental potency, de Asua (1922) seem- 
ingly reaffirmed it Schottlandei and Kidmpecher, although both advo- 
cates of a hematogenic oiigiii of plasma cells, stated that the latter 
could tiansform into fixed connective tissue elements and epithelioid 
cells, a theory fully subsciibed to later by Ravenna (1906) Recentl)% 
Kingsley (1924) admitted a heteroplastic development of plasma cells 
fioni tissue lymphocytes and fibroblasts, but denied a reversion of such 
foimed plasma cells to parental stages 

SPECULA.TIONS ON FUNCTION 

JoannoMCS (1899) and Schaffer (1901) contended that since plasma 
cells appear wheievei theie is destruction of nuclei their formation is 
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due to local absorption of chromatic material, mcidentaliy, they theieby 
help to remove cellulai metabolic products 

Boselhm (1902) ad^ocated the quaint theory that the staiiiable 
material in plasma cells is nucleic and destined foi the formation of 
new nuclei 

Enderlen and Justi (1901), also Poicile (1904), believed that the 
cells weie cariieis of nutiitive material, a point of view partially taken 
b} Dantschakoff (1905) m maintaining that m the submaxillary gland 
plasma cells, after absorption of substance fiom the blood and lymph, 
transmit it to epithelial cells At one time, Pappenheim (1905) 
intei preted the foimation of plasma cells as caused by a pathologic ovei- 
nourishment (hjpeitioph} ) in connective tissue cells Recently Kings- 
ley ( 1924) f avoi ed a similar view On the hypothesis that the peculiai 
appearance of the graniiloplasm of the plasma cell is due to iron content 
(Hams), Grunei (1913) suggested that the iron in question might 
possibh “bear some relation to the formation of fibrous tissue secie- 
tion ” 

Weidenreich (1909-1911) pioposed the solution that the pionounced 
basophilia of plasma cells is due to a transient, iiutative physiologic 
condition in lymphocytes, that the cells are secietory coipuscles, as 
eiidenced by extensne cytoplasmic budding and loss of these by clasma- 
tosis to adjacent tissues Downey (1911) confiimed this point of vle^^, 
especially for the plasma cells in lower vertebiates De Asua (1922) 
upheld it as true foi all plasma cells, sa^e those exhibiting vacuolai and 
h) aline degeneration 

Huebschmann (1913) regaided plasma cells as elements capable of 
elaborating a defence (antitoxic) substance A similar view was pio- 
pounded by Klein (1914) and by Aineth (1920) m maintaining that 
plasma cells, especially those of chronic disturbances (paralysis, menin- 
gitis), are not degeneiating cell forms, but functional states of lympho- 
cytes, which, through local toxic activation, are intimately related to 
immunization processes Kingsley (1924), on the basis of the laige 
aggiegates of plasma cells found in degenerating areas and then mode 
of oiigin from local tissue elements, explained then presence as a 
possible reaction phenomenon, produced by local metabolic changes 

A phagocytic power was asciibed to plasma cells bj Nissl (1904), 
Vanzetti and Paiodi (1905), and Gruner (1913) This was denied, 
howevei, by Maichand (1902), Moiandi (1904) and Gieggio (1909) 

PATHOLOGIC CONDITIONS 

Much of pi esent knowledge regarding plasma cells has been obtained 
fiom studies on pathologic material, for the simple leason that, under 
morbid conditions, especially of the chiomc inflammatorv Ape (infiltra- 
tions), a inaiked increase of plasma cells usualh takes place Specific 
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instances of such inci eases weie listed by the following Unna (1891), 
Jadassohn (1891) and Almkvist (1901), in lupus matei lal , Unna (1891) 
and Bosellini (1902), in granulomas of the skin, Cajal (1896) and 
de Asua (1922), in tumors, epitheliomas and papillomas, Economo 
(1920), Marcoia (1921) and Globus and myself (1927), in the central 
nervous system in various forms of encephalitis, Papadia (1910), Van- 
zetti and Paiodi (1905), in those expeii mentally pioduced, Foa (1902), 
in typhus, de Asua (1922), in tuberculous material, Franca and Athias 
(1902), Havet (1902), Alzhennei (1904), Nissl (1904) and Globus 
and myself (1929), in the peiivasculai infiltrations of dementia para- 
lytica, Rogeis (1930), in sohtaiy plasma-celled nneloma of bone mar- 
row, Grawitz (1911) and Pappenheim (1919), in the blood of chionic 
l}mphoid leukemia, Klein (1914) and Aineth (1920) in disturbances of 
the cerebrospinal fluid, Naegeli (191,9), in the blood of patients with 
measles, in which an inciease of plasma cells to 30 per cent was recoided 
This topic may be concluded by again refeiiing to the respective 
positions taken by Maximow, the anatomist, and Naegeli, the pathologist 
Maximow repeatedly asserted that wherever an aggregation of lympho- 
cytes and monocytes occurs, there likewise a varjing piopoition of 
plasma cells, with transitional stages from lymphocytes and monocytes, 
may be met with Naegeli, sharing Maximow’s opinion that most plasma 
cells are modified lymphocytes, recorded them as ubiquitous stiuctures 
111 peiivascular infiltrations, granulomas, tumois, etc A predominance 
of plasma cells may, in his opinion, lead to ( 1 ) a plasma cell h mphoma, 
either local or geneialized (Frank [1913]). (2) a multiple myeloma of 
the bone mariow or (3) a specifically distinct plasma cell leukemia, with 
systemic involvement of the hematopoietic system In suppoit of the 
latter view, Naegeli ref ei red in particulai to the two cases noted by 
Ghon and Roman (1913), one of which showed 50 per cent plasma cells 
in the bone mariow To these mav be added, according to Giawutz 
(1911) and Grunei (1913), the leukemias of plasma cell t)^pe reported 
in the liteiatuie by Gluzinski, Reichenstein, Lusksch, Foa and Michaeh 
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Plant Pathology in the Rockefeller Institute — The Institute has estab 
hshecl a division of plant pathology in connection with its branch for animal 
pathology near Princeton, N J The new division will be in charge of L O 
Kunkel ^\ho has been pathologist at the Boyce Thompson Institute for Plant 
Research at Yonkers, N Y The combined laboratories will be known as the 
Department of Animal and Plant Pathology of the Rockefeller Institute for Medical 
Research 

Isaac Adler Prizes for Medical Research — It is reported that Harvard 
University has been willed §20,000, the income of which is to “pro\ide once in 
three 3 ears a prize for the best piece of original research produced within that 
period in the United States or Canada on any subject within medical or allied 
sciences ” 

New Laboratory at Rockefeller Institute — This is a seven stor 3 structure 
with two basements which is connected b}' tunnels with other buddings of the 
Institute Five sections of the division of pathology and bacteriology occupj' 
space in the new building 

Anna Fuller Fund — According to Science for April 3, 1931, the “will of 
Egbert C Fuller, president of the E C Fuller Companj, of New York, \\ho 
died at New Haven on Alarch S, provides for the establishment of a fund which 
the executors estimate wull reach §1,500,000 to be used ‘for alleviation of suffering 
from disease and especiall}'- for the control of cancer ’ Mr Fuller, in Ins wull, 
directed that the fund be knowm as the Anna Fuller Fund, in memory of his 
wife, w’ho died fiom ‘this painful disease’ The fund may be used according to 
the will only for research as to its cause, treatment and care , the education of 
the public as to its prevention and treatment and the actual treatment of persons 
suffering from the disease While there is hope of pre\enting cancer, Mr Fuller 
proMdes in his wull that the fund shall not be used for the treatment of persons 
suffering with the disease ‘except as incidental to such research and education’ 
The will also provides for the creation of the Anna Fuller memorial prize which 
is to be given to any person or persons who ‘make a real and outstanding con- 
tribution to knowdedge of the cause, care and prevention or cure of cancer ’ Such 
aw^ard or aw'ards shall not in anj five- 3 'ear period exceed the sum of §25,000 
Prizes are to be aw^arded upon the recommendation of the president of the American 
kledical A.ssociation, the dean of the Johns Hopkins Medical School and the dean 
of the Harrard Medical School ” 

New Quarters for Department of Pathology of Long Island College 
of Medicine — These quarters consist of communicating floors of the old Hoag- 
land laboratorj"^ and the new science laborator 3 " This space is occupied b 3 " the 
Murra} Museum and b 3 ^ preparation and staff rooms The new students’ labora- 
tor 3 ' IS situated on another floor of the new building A new morgue wuth a 
miniature amphitheater seating fiftj has been completed and is so designed that 
the ejes of the furthest spectator are onl 3 13 feet from the table 

DOCTORATES CONFERRED IN HUMAN AND ANIMAL 
BACTERIOLOGY AND PATHOLOGY BY AMERICAN 
UNIVERSITIES, 1929-1930 

Callie Hull and Clarence J West, Reprint and Circular Series National 
Research Council, no 95, 1930 

Brown Edwin Munroe Knights, “Obsenations on Hemohqic Streptococci 
in Scarlet Fe\er” 

California James Duncan Brew, “Policies and Results of Sanitarj Milk 
Control ” 
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Chicago Paul Hardin Harmon, “Observations on the Inoculation of the 
Smaller Laboratorj' Animals with the Poliomyelitis Virus” Roland Wendell 
Harrison, “Experimental Studies upon the Etiology of Influenza ” Daniel Allan 
MacPherson, “Studies on the Metabolism of the Streptococci” Winston Harris 
Tucker, “Studies on Closf) idtuiit piihificum and Closti idiiim puti ejaciens” 
Margaret Jane Pittman, “The Pathogenesis of Experimental Pneumococcus Pneu- 
monia ” Denis Raymond Augustine Wharton, “Immunological Studies with Tape- 
worm Antigens ” 

Cincinnati Ethvl Linna Hopphan, “The Study of Dermal Reactions in the 
Selection of Bacterial Antigens in Biological Therapy ” 

Colorado Phillips Th3geson, “The Bacteriology of Trachoma” 

Columbia Ada Rannej'^ Clark, “The Role ot Clasmatocytes ” 

Cornell Gusta^ e Ivar Steffen, “The Gaseous Metabolism of B tctani ” 
Alexander Zeissig, “A Studj of the Complement Fixation Test in the Detection 
of Acid-Fast Infections of Cattle ” 

Harvard John Franklin Enders, “A Study in Bacterial Allergj ” 

Iowa State College Irl Donaker Wilson, “A Study of Bovine Coccidiosis ” 

Johns Hopkins Shao-Chiung Cheng, “Leucocjte Counts in Rabbits Obser- 
vations on the Influence of Various Phj siological Factors and Pathological Condi- 
tions” Raymond Erl Gardner, “Immunitj' to Transplantable Rat Tumors with 
Chicken Blood and Vaccine Virus” Wendell Daniel Gmgnch “Superinfection 
and Cross-Immunity in Bird Malaria ” Kittj H S Kempner, “The Influence of 
Diet upon the Susceptibilitj of the Rat to an Implanted Sarcoma ” Lucile Russell 
Anderson, “A Stud}' of Bacilli of the Genus Hemophilus with Regard to the 
X and V Growth Factors Under Aerobic and Anaerobic Conditions ” Cornelius 
Alfred Perrj, “Bacteriological Analysis of Oj'sters \\ith Special Reference to the 
Coli-Aerogenes Group as an Indicator of Fecal Pollution ” Mar^ m Mayer 
Harris, “A Study of the Bacteriology of Decomposing Crabs and Crab Meat” 
Minnie Behm Kraemer Harris, “A Study of Spirochetes in Chickens with Special 
Reference to Those of the Intestinal Tract” 

Kansas Lucy S Heathman, “Studies of the Antigenic Properties of Some 
Free Living and Pathogenic Amoebas ” 

Minnesota Albert Valentine Stoesser, “Further Studies Concerning the 
Toxin-Antitoxin Union ” Newell Richard Ziegler, “A Comparison of Quantitative 
Methods for the Determination of Bacterial Populations ” Paul Henry Guttman, 
“Addison's Disease A Study of the Pathology and a Statistical Analysis ” Albert 
Ernest Kumpf, “A Study of the Blood Proteins and Lipoids with Special Reference 
to the Changes Occurring in Renal Diseases ” 

Pennsylvania M Gwendolyn Hunsicker Mason, “Tissue Culture Studies 
Showing the Effect of Diphtheria Toxin, Toxoid, and Toxm-Antitoxin Mixture 
upon Fibroblasts of Chick Embr}"0 Hearts ” 

Princeton Ernest Wesley Blanchard, “An Experimental Study of the 

Opsonms of the Blood ” 

Radcliffe Eva Elizabeth Jones, “Size as a Species Characteristic in Coccidia 
Variation Under Diverse Conditions of Infection ” 

Western Reserve Robert Allan Moore, “The Total Number of Glomeruli 
in the Kidnev of Man and Animals ” Henry Welch, “Studies in Ultra V lolet 
Light ” 

Wisconsin Rudolph Joseph Allgeier, “Studies in Fermentation” Franklin 
Ludwig Schacht, “The Hemol}dic Streptococcus Content of Milk with Special 
Reference to the Alpha Type and Mastitis ” 
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Experimental Pathology and Pathologic Physiology 

SfLDIES ON THE MECHANISM OT WaTER ExCHVNGE IN THE AmMAE ORGANISM 

F P Underhili, R Kapsinow and M E Fisk, Am J Phvsiol 95 302, 
315, 325, 330, 334, 339, 348, 1930 

In this senes of articles there are reported the results of studies of the effect 
of burns on the animal organism With superficial burns of the rabbit, there 
was rapidly produced a marked local subcutaneous edema, which reached its peak 
m twenty-four hours and did not disappear until the end of the fifth or sixth 
dav This was accompanied bv a marked increase m blood concentration, amount- 
ing at times, with a superficial burn of one sixth of the total bodv surface, to 
70 per cent of the total blood volume, and probably to an even greater amount with 
more extensive superficial burns The permeability of the local capillaries was 
greatl}' affected, as indicated b\ the passage of dyes into the edematous fluid The 
reabsorption of the fluid was slow, after a brief latent period, and substances 
passing rather freely into the fluid showed little evidence of reabsorption, so 
that the increased permeability did not operate in both directions The edematous 
fluid was practicall}’^ blood plasma , m both the fluid and the blood serum there 
was a marked decrease of globulin, which can be explained apparently only as 
the result of the mechanism of the production of edema, and which may account 
for the difficulty of uater retention m these circumstances There were, how- 
ever, certain marked differences m the composition of the edema fluid and the 
blood serum, the former showing considerably increased amounts of nonprotem 
nitrogen, potassium, magnesium and inorganic phosphates Diminution of chloride 
content m the serum was not observed as long as blood concentration was main- 
tained within normal limits, but this was reduced when the concentration was 
maintained at a high level The loss of substance to the edematous fluid did not 
affect the composition of the tissues with respect to water, ash and chloride content, 
indicating an apparent conservation of these Throughout the entire area ot ihe 
skin there was a great increase of chloride content and of total ash, ^Mthout, 
as a rule, am general augmentation of water content While the accumulation 
of water in the injured area was dependent on the type of injur>, this was not 
true of the chlorides, which were alwa}'S greatly increased The writers infer 
that the chlorides play a prominent part in the interchange between the blood 
and the injured tissue In the case of burned skin, this local increase of chlorides 
persisted as long as three days, with burned muscle, considerably longer It 
was found that with superficial burning, heat might penetrate into the interior 
cavities enough to raise the temperature appreciably, and so to induce vascular 
changes apparently sufficient to account for the ulcers, internal hemorrhages, etc 
associated with severe burning Little change of general body temperature was 
observed, and a rise after twenty-four hours appeared to be due to secondary 
infection In animals m w'hich especially severe dehydration was achieved bi^ 
%arious methods, it w'as found that as a result of water deprivation or increased 
osmotic tension, the bodi' tissues would lose their essential water, wnth death 
as an invariable consequence 

The Induction or the Psegdo-Pregnaxcv Vaginal Reaction in Spaied 

Mice b\ the Injection of Human Blood C F Fllhmnnn, Am J 

Phjsiol 95 422, 1930 

The reaction of the \aginal mucosa of adult spajed wdiite mice after the injec- 
tion of blood serum w'as studied with a iiew" to determining the suitability of the 
test for human diagnostic purposes It was found that in such mice there was a 
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niucification of the vaginal mucosa when the}' were given injections of serum from 
patients in whom there was known to be a histologic corpus luteum, during preg- 
nancj, earh in the puerperium, during the premenstrual stage and accompanvmg 
a corpus luteum cjst However, the same reaction has been observed with blood 
specimens from the male with one woman after a bilateral oophorectomy and m 
four women past the climacteric so that its clinical usefulness would seem 

H E Eggers 

Further Observations on the Fl notion or the Gallbladder A G 
Rew BRIDGE, M T Hankl and B Halbert, Am J Physiol 95 511, 1930 

A stud} of the relative times of disappearance of intravenously administered 
methv lene blue from the liver and the gallbladder of dogs showed that it appeared 
m the bile within thirt} minutes, and reached its highest concentration there in 
one or t\\o hours It ceased to be present in the bile from the liver about the 
thirtv'-siNth hour following its administration, it usual]} v-anished from the 
contents of the gallbladder from six to twenty-four hours after the cessation of 
its discharge from the liver After oral administration, it disappeared in the 
bile from the liver at about the thirtieth hour, and from the gallbladder some 
time between the thirtieth and forty-eighth hour after ingestion It is concluded 
that exchange of the content of the gallbladder occurs within about twentv-four 
hours, but this process is retarded when feeding is unsatisfactory 

H E Eggers 


Experimental Arteriosclerosis in the Rat M Sweenev and E Smith, 
Am J Physiol 95 620, 1930 


Attempts to induce arteriosclerosis in white rats by means of a diet high in 
salt, and b} constant intensive infection over a period of seven months produced 
by week!} injections of Staphvlococciis ainctts were unsuccessful Definite arterio- 
sclerosis, however, was caused by the feeding of approximatelv 50 cc of viosterol 
over a period of twentv-five davs pj g 


Complete Transection’s or the Spinai Cord at Dieferent Leveis C P 
Richter and M B Shaw, Arch Neurol & Psychiat 24 1107, 1930 

The spinal cord was cut by Richter and Shaw m twenty-four cats to study 
the effects on the sweat glands The lev’els of section of the cord extended from 
the sixth cervical to the fifth lumbar segment Total sections severed the path- 
wavs of the sympathetic nerves to the sweat glands causing a temporary increase 
in the resistance of the skin of from 20,000 to 25,000,000 ohms After from twenty- 
five to sev'enty-five days, the resistance curve resumed the initial low level The 
effects of the transection differed from those caused by sympathectomy — the 
former producing a temporary disappearance of the galvanic skin reflex, the latter 
causing its permanent disappearance By measuring the conductivity of the skin, 
the authors believe that it is possible to contrast the effects produced on the 
sweat glands b} a transected cord, sympathectomy and total section of the nerve 
“and in this vva} to throw’ more light on the question of what central and 
peripheral factors are involved in the control of the sweat glands " 

George B Hassin 

Effect of Acute Experimentai Cholecvstitis on the Emptving Time of 
THE Gallbladder G T Murphv, Arch Surg 21 300, 1930 

Acute inflammatory processes m the gallbladder were produced expenmentallv 
bv the intravenous injection of eusol into dogs In ten experiments only one 
instance was encountered in which the acutely inflamed gallbladder showed an} 
evidence of emptvmg in response to a fat meal p. 

> -C* X Z E R 
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Amvotoma Conghmtv (Oi’penheim’s Disease) in Identicae Twins W D 
Forbus and F S Wole, Bull Johns Hopkins Hosp 47 309, 1930 

In the absence of any satisfactory understanding of the origin of these cases 
of amyotonia congenita as well as of those we have found in the literature, our 
inclination is naturally to place the greater emphasis on that explanation of the 
lesions to which there appear the smallest number of objections, and that explana- 
tion seems to be the one based on some injury to the developing embryo which 
localizes especially in the anterior horn of the gray matter of the spinal cord, 
the condition of the muscles being secondary to this injurj" When viewed m this 
way, amyotonia congenita comes to fall obviously outside of the group of true 

myopathies Authors’ Sumaiari 

The Pathogenesis or the Forms or Jaundice Arnold Rice Rich, Bull 
Johns Hopkins Hosp 47 338, 1930 

In this paper the various forms of jaundice are considered in the light of our 
present information regarding the nli3'Siology and pathologj^ of the formation and 
excretion of bile pigment It is pointed out that, from the standpoint of the 
clinical and pathologic evidence, cases of jaundice are separable, on the basis of 
pathogenesis, into tw'o mam types The first t 3 'pe, retention jaundice, results from 
an overproduction of bile pigment, usually associated with conditions (anoxemia, 
fever, immatunt 30 which tend to render the excretor 3 ' power of the liver sub- 
normal, enough bilirubin is therefore retained m the blood to stain the tissues 
This form of jaundice is characterized clinicallv bj' indirect-reacting plasma 
bilirubin, increased amounts of fecal urobilin and urobihnuna Pathologicall 3 , the 
ducts are patent, but the hepatic cells may show atrophy or cloudj" sw'elhng, 
depending on the associated condition of which the jaundice is a sjmiptom The 
second type, regurgitation jaundice, is caused bj the reflux of whole bile from 
the canaliculi into the blood stream This type is characterized clinically by 
direct-reacting plasma bilirubin, subnormal amounts of fecal urobilin and the 
presence of bilirubin and bile salts m the urine The pathologic basis of this form 
of jaundice is rupture of the canaliculi resulting from obstruction of the ducts 
or from necrosis of the hepatic cells Combined forms may occur, as w'ell as a 
transition from one of these t 3 'pes of jaundice to the other A classification is 
offered in w'hich the tw'O types (retention jaundice and regurgitation jaundice) 
are further subdivided from the standpoint of etiology and pathogenesis, and the 

reasons for the various subdivisions are discussed a j c- 

Author s Summary 

The Production or Acute Nephritis be Means of a Pneumococcal Auto- 
LTSATE S S Blackman, J H Brown and G Rake, Bull Johns Hopkins 
Hosp 48 74, 1931 

Characteristic acute and subacute nephritis has been produced m rabbits by 
means of an autolysate prepared from type I pneumococcus and also by means 
of mtradermal infection with virulent strains of pneumococci The toxin affects 
the glomerular capillaries, as evidenced b 3 '- the h 3 rahne and fibrin thrombi and b 3 ’’ 
the blood and fibrin in the tubules, and produces injury and necrosis m the 
epithelium of the tubules and glomeruli In a certain number of cases the damage 
to the kidne 3 's has been associated w'lth marked edema of the tissues and with 

ascites . , „ 

Authors Summary 

Experimental air Ejibolism of Coronarv Arteries G Rukstinat, 
JAMA 96 26, 1931 

Dogs w’hose coronary arteries are plugged wnth air die promptly In such 
animals and also m human beings dving of air embolism, there are no lesions 
demonstrable an 3 where to explain death unless an exception is made of the 
presence of air m the blood In air embolism of the coronary arteries, either 
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recover^ or death takes place promptly Direct ceiebral air embolism through 
the carotid arteries is succeeded bj cerebral irritation which does not develop 
in dogs with solely coronarj air embolism, although both may have apparently 
similar amounts of air in their leptomcmngeal vessels Dela 3 ed cerebral air 
embolism was not obser\ed in dogs rcco^erIng from coronary arterv air embolism 

Author’s Sumhari 

1 Hr Antirachitic A.tiio\ or Cod I ncR Oil and Irradiated Ergosterol 
A kl Pappemii iMER, J Exper Med 52 805, 1930 

Cod Iner oil and viosterol m therapeutic doses are antirachitic m rats m the 
absence of the parathjroid gland, or of the thjmus, or of both 

Author’s Slmmari 

Mouse Leukemia M X Rich fir and E C MacDowlll, J Exper Med 
52 823, 1930 

Se\eral lines of hmphatic leukemia in mice, experimentallj transmitted by 
inoculation into hosts of a closeh inbred strain, have been established and carried 
on simultaneous!} Among the inoculated mice there w'ere found different tjpes 
of response, according to the line of leukemia inoculated The differences con- 
sisted mamlj in the extent or distribution of lesions Although the same line did 
not ahvays show the same distribution of lesions, there w'as a distinct tendenc}' 
for the cases in a line to present the same characteristics on successive transfers 
over a considerable period The lesions characteristic of a line were not necessarily 
those present in the spontaneous case from which the first transfer of the line 
was made As the mice used for inoculation were genetically uniform, the differ- 
ences between the lines are not due to genetic differences in the hosts, but to 
differences m the materials inoculated Authors’ Summary 


The Rei ative Rlaciion Witihx Inixi M \mmai iax Tissues H P 
Gilding, J Exper Med 52 949 and 953, 1930 


The distribution and segregation of highh col’oidal vital dyes follow definite 
lines irrespective of the pigment employed, the localization of one d 3 'e differing 
from that of another onl}" m details Er 3 Mirolitmin well exemplifies this rule The 
minutiae of the staining here reported are not unique, nor indeed are they peculiar 
to extraneous pigments The granular localization in cardiac muscle resembles 
that seen in brown atroph} of the heart, while the general distribution of erythro- 
litmm has similarities to that of the pigments present in clinical and experimental 
hen ochromatosis There is reason to suppose that the abundance of pigment m 
the parenchv’ina of the liver m this disease is the result of hepatic damage Taken 
together, the facts give ground for the supposition that the morbid pigments just 
mentioned are segregated within the body by the same processes as are the highl} 
colloidal “acid” dyes, a view already put forward by von Mollendorft 


By a variety of methods, necrosis of individual cells w^as produced m the living 
animal The death of the cells was found to be clearly perceptible by means 
of the changes in the color of segregated erythrolitmin at a time when it was 
not vet recognizable by ordmar}" histologic methods The hue of the dye pointed 
to an alteration in the direction of alkalinity, but the extent of this could not 
be determined owing to the limited , range of the indicator Cartilage damaged 
b} freezing in situ becomes alkaline, its reaction now approximating that of the 
blood The observations support the vucw that vvithm the bod}' the autohsis of 
individual cells and of small tissue masses may take place under conditions of 


slight alkalinity 


Author’s Summaries 
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Experimijstal IiLrcTRic Shock R W J Urquhart and E Clark Nobll, 
J Indiist Hjg 11 154, 1929 


"When an alternating current of definite stiength is passed directlj through 
the base of the brain for a certain period of tunc, a condition of profound paraljsis 
or block becomes established in the nerve centers The presence of this block 
was demonstrated b> e\periinents m which refic\ effects normally functioning 
through these centers (respirator}', vagal, conjunctival) were found to be absent 
following the shock It was further shown that, after a certain interval follov\mg 
break of the electric current, the paralysis or block is recovered from and the 
reflexes return, provided efficient artificial respiration is meanwhile applied, and 
provided there has been no charring of nerve structures The institution of 
therapeutic means during this period of block (such as inhalation of air and 
oxygen mixtures, oxjgen, carbon dioxide or intravenous injection of epinephrine) 
were of no avail, the application of efficient artificial respiration being the onl}' 
lactor responsible for shortening the block period 

An alternating current causes a similar condition of block in the centers of 
the low’er portion of the spinal cord in decerebrated cats This condition is 
manifested by the abolition of those reflexes that are dependent on the conductivity 
of that portion of the cord through which the current has passed It w’as also 
found that following the passage of a relativelj strong current through a nerve, 
a degree of block is established from which the nerve does not recoier in a 


reasonable length of time 


C G Wvrxer 


The AfECHvMSM ok Obstructive Pui moxarv Atli ectasis C AI Van 
A.LIEN and W E Adams, Surg Gvnec Obst 50 385, 1930 

Quiet or suppressed respiration with bronchial obstruction does not lead to 
pulmonary atelectasis m the normal lung 

Straining respiration is essential to the production of obstructive pulmonarv 
atelectasis m the normal lung 

Valvular obstruction produces atelectasis much more rapidly than does total 
obstruction, but there is no evidence that vahailar obstruction occurs spontaneous!} 
in man 

Pent up bronchial air is probably lost from the lung by absorption bv the 
blood stream 


Obstructiv'e atelectasis develops centrifugally through the parench}ma of the 
lung 


Decreased intrapleural and intrabronchial pressures occur characteristicallv m 


obstructive pulmonary atelectasis 


Authors’ Summvrv 


AIicro-Injection Studies of Capii lary Bi ood Pressure in Human Skin 
Eugene AI Landis, Heart 15 209, 1930 

The micro-mjection method for directly determining mean blood pressure in 
single capillaries has been modified to suit the skin at the base of the human 
finger-nail Average blood pressure in the arteriolar limb is 32 mm of mercur} , 
at the end of the loop, 20 mm , and in the venous limb, 12 mm The fall of 
blood pressure does not cease at the junction of the arterioles and capillaries but 
continues unbroken through the capillary loop Average blood pressure in the 
arteriolar limb is above, and in the venous limb below, the osmotic pressure of the 
plasma proteins These direct pressure readings m human capillaries are m agree- 
ment w'lth Starling’s hypothesis of fluid balance When the hand is placed at 
various levels above the suprasternal notch, the arteriolar and venous capillarv 
pressures remain almost constant, but with the hand below the suprasternal notch 
the} increase by the increment of h}drostatic pressure Venous congestion bv a 
pneumatic cuff produces a rapid rise of capillary pressure, which reaches cuff 
pressure within from fifteen to fortv-five seconds Capillarv pressure finalh 



ABSTRACTS FROM Cl RRERl LIFERAIURE 


801 


exceeds cuff pressure by from 8 to 14 nrm of mercury Hvperenua of the skin at 
the base of the nail due to heat is accompanied by a rise of capillary pressure 
to as much as 60 mm of mercury in the arteriolar limb and to as much as 
45 mm in the venous hmb of the capillary In the histamine flare, arteriolar 
capillary pressure rises to between 32 and 50 mm of mercury, and Aenous capillary 
pressure to between 27 and 39 mm Local cooling of the skin produces first a 
fall in capillary pressure of from 6 to 11 mm of mercury, and after five to eight 
minutes a secondarj rise of from 2 to 14 mm above the original normal pressure 
When the skin is w'healed by freezing, arerage capillary pressure rises to 49 mm 
of mercurj m the arteriolar limb and to 32 mm m the venous hmb In the 
blister, a\erage arteriolar capillary pressure is 41 mm of mercury, and average 
venous capillary pressure 23 mm of mercury The direct micro-injection method 
is compared, from the point of view' of its accuracy, to certain direct and indirect 
methods The observations are discussed w'lth reference to the mechanism of fluid 
balance under arerage conditions and during hvperemia 

Author’s Summar\ 

Reiation or the Preen Giand (Gianduiv Uropvgialis) of Birds to 
Rickets H C Hou, Chinese J Ph\siol 3 171, 1929 

Remoial of the preen glands from adult birds produces m some (fow’l and 
duck) a marked disturbance of the plumage and an impairment of general health 
and in others (pigeons) only a slight disturbance of the plumage Removal of 
the preen glands from joung rachitic or normal fowls produces permanent rickets 
111 spite of subsequent normal feeding, environment and sunshine Occlusion of 
the opening of the preen glands of ducks causes some disturbance of plumage and 
loss of w'eight The possible relationship between the sebaceous secretion and the 
formation of the antirachitic vitamin is discussed 

Testicular Grafts M Gianotti and G Bertim, Arch itai di anat e istol 
pat 1 797, 1930 

Homoplastic grafting of testicular tissue w'as earned out subcutaneously, pre- 
peritoneallj and in the tunica vaginalis of guinea-pigs and dogs After from five to 
forty-five days, necrosis of the testicular tissue took place After the first week, 
connective tissue proliferation and active cNudation were observed in the surround- 
ing tissue, wnthout a cellular proliferation in the seminiferous epithelium or in the 
intertubular connective tissue g y^Eiss 

The Relation of the Hormone or thl Anterior Lobe or the H\poph\sis 
TO THE Testis M Borst, Deutsche med Wchnschr 56 1117, 1930 

This hormone injected into joung mice less than 26 days old stimulates the 
growth and division of the cells of the germinal epithelium The interstitial tissue 
of the testis also proliferates, and the seminal vesicles and prostate gland increase 
in size much more rapidly than in untreated control animals In mice older than 
26 days, the geiminal epithelium does not react so readily, and large doses produce 
degenerative changes The prostate gland and seminal vesicles, how'ever, increase 
rapidly in size as in younger mice, and the interstitial tissue of the testes also 
proliferates markedly Breslich 

The Effect or Hvpophysis Hormone on Young Mate Rats H Bvlters, 
Deutsche med Wchnschr 56 1382, 1930 

Hormone from the anterior lobe of the hvpophysis stimulates the differentia- 
tion of the infantile cell elements lining the tubules of the testes of voung rats 
to spermatogonia and spermatocj tes In more mature animals the stimulation is 
less marked, and large doses of the hormone cause degenerative changes of the 
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germinal epithelium The hormone also causes a marked proliferation of the 
interstitial tissue of the testis and stimulates the growth of the prostate gland 
and seminal vesicles which are distinctly larger than these tissues in untreated 


control animals 


Paui Breslicii 


K PiENGE, Deutsche 


Excessive Use or Tobacco xnd Corowrv Sceerosis 
med Wchnschr 56 1947, 1930 

The postmortem examination of tw'o men, 46 and 40 jears old, who had died 
suddenly, disclosed marked sclerosis of the coronary arteries in one, and a recent 
coronary thrombosis m the other In each instance, the aorta and its mam branches 
w^ere practically unchanged Both men had smoked tobacco excessiveh Micro- 
scopicall)’-, there were regions of necrosis and sclerosis of the media of the coronary 
arteries that resembled the changes produced expernnentalh in animals bj chronic 
nicotine poisoning Nicotine is said to cause a spasm of the coronary arteries w'hich 
eventualh results in anatomic changes Paei Breslich 


Alimentari Choi esteremia and Blood Sug-vr in Diabetes E Sorrin 
and M Baiuschanskaja, Ztschr f d ges exper Med 74 138, 1930 


Diabetic hypercholesteremia is not dependent on the blood sugar, during 
fasting, but is directly related to the degree of acidosis By feeding olive oil, the 
blood sugar may be lowered and the blood cholesterol raised Similar changes 
mai occur m persons with diabetes without feeding fat In the first instance, 
the source of the increased cholesterol m the blood is exogenous , m the second 
instance, endogenous The lowering of the blood sugar ma\ be due to the checking 
influence of fat on the tlnroid gland Pearl Zeek 


Exercise AXD Sweat Giands A N Krestownikofe, Ztschr f d ges exper 
Med 74 200, 1930 

Observations made on runners showed that the more lactic acid excreted m 
sweat, the less albumin appeared in the urine The suggestion is made that the 
sweat glands ma}’' protect the kidney tissue from the action of lactic acid 

Pearl Zeek 


The Effect of Vitamin D and Parath-vroid Hormone on the Stoilvge 
or Cmcium Ferdinand Hoff and Ernst Homann, Ztschr f d ges 
exper Med 74 258, 1930 

Following the injection of 50 units of parathyroid hormone (parathormone) 

m cases of tetanv, a biphasic reaction occurred at first there w'as a rise m the 

blood calcium, a decrease m the alkali reserve and a lessening of the potassium- 

calcium quotient, a leukocjtosis with ntyeloid tendencies occurred and sensitivitj' 

to electrical stimulation was decreased, the sv'mptoms of tetanj disappeared 

In the second phase, there was a disappearance of all these v'egetative regulatorv'^ 

phenomena in reverse order Parathyroid hormone and vitamin D are apparently 

antagonistic m tlifir action in some respects But experiments showed that visceral 

calcification following the administration of vitamin D was not lessened but actualE 

increased bj the simultaneous administration of parathyroid hormone At the 

same tune there was decalcification of skeletal bone, at times so great as to lead 

to spontaneous fractures -r, ^ 

Pearl Zeek 

The Deposition or A^itai Dves in the Lvmph Nodes S Sawelsohn, 
Ztschr f d ges exper Med 74 607, 1930 

Subcutaneously injected trvpan blue and india ink are subsequenth held partly 
bv the subcutaneous tissues and partl 3 ’^ bv the regional lymph nodes If a dje 
concentration of 1 10 000 is used the deposition is in the histiocvtes of the con- 
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iiective tissues at the injection site, none being found in the regional lymph nodes 
two da}S after injection If a concentration of 1 1,000 is used, the dje appears 
also within the hmph nodes \ concentration of 1 100 causes, in the same time 
interval a deposition of dye in the reticulo-endothehum of the internal organs 
Blocking of the hmph nodes with india ink several days previously, apparently 
has no effect on the fate of subsequent injections of trypan blue Venous hyperemia 
in the extremih chosen for subsequent injections of dyes does not prevent deposi- 
tion, either local or at aistant sites, but complete blockage of the venous circulation 
is a real hindrance to the deposition of the dje m the regional Ivmph nodes 


and prevents its deposition in the internal organs 


Pearl Zeek 


The Effect or Teblrcliols iNricrioN on Mn vboi ism Hans Fischer 
and Edwvrd Frommli, Ztschr f d ges CNper A'led 74 646, 1930 


In eNpernnentallj produced acute miliarj tuberculosis, there occurs, during the 
incubation period, a definite increase in the consumption of ovvgen, which cannot 
be attributed to fever Likewise, during the manifest stage of the disease, the 
increased metabolism does not run parallel to the temperature Various CNplana- 


tions are offered for this phenomenon 


Pearl Zeek 


Degeneration of the Tlber Cinlrelm as a Fvctor in the Destruction 
OF the Ceils or the Leper Svmpathetic Ganglion G Iw'ANOw', 
Ztschr f d ges CNper Med 74 773, 1930 


ENpenmental injurj to the tuber cinereum was followed by degenerative changes 
in the superior cervical ganglion, beginning usuallv as a chroniatolysis and 
homogeneous appearance of c}toplasni and nucleus, then a change m shape of the 
nucleus and finallj complete disappearance of the nucleus Changes were observed 


also in the neurofibrils 


Pearl Zeek 


Pathologic Anatomy 

SvPHiLis 01 THE Aorta AND Heart H S Martland, Am Heart J 6 1,1930 

From a clinical and pathologic standpoint, I believe that we should regard 
svphihs of the aorta and heart as an acquired disease (congenital cases being infre- 
quent) developing insidiouslj and showing symptoms years after the initial infec- 
tion It is possible to recognize clinicallj^ and to diagnose earlj'’ aortitis, aortic 
regurgitation, narrowing of the coronary ostia, aneurysm or any combination of 
these lesions Treatment and prognosis should be based mainlv on such recognition 
The myocardium in sypiiihs is frequently normal When the aortic v^alve is 
involved, the mam mjmcardial lesion is hypertrophy Atroph> due to inanition is 
occasionallv encountered Specific lesions of the mv'ocardium are infrequent and, 
when they occur, are so slight in extent as to be of little practical importance It 
is safer and better to assume that the coronaries distal to the aortic wall are usually 
normal in pure, uncomplicated sj’^philis, and that coronary occlusions, anemic 
infarcts, necrosis of heart muscle, replacement fibrosis, aneurysms of ventricular 
walls and fibrous myocarditis are almost entirely due to coronary injurj dependent 
on an arteriosclerotic process and have nothing to do with syphilis That rheumatism 
and other infections ma> also produce forms of interstitial mjocarditis is obvious 
It appears that syphilis does not play an important role in the production of such 
lesions Author’s Summary 

The Gross Pathoeogv or the Heart in Cardiov’^ascular Svphilis Javies 
G Carr, Am Heart J 6 30, 1930 

Except for the predominant hypertrophy of the left ventricle, which resembles 
that of essential h} pertension, the gross myocardial changes associated with syphi- 
litic aortitis are not characteristic The incidence of m 3 mcardial degeneration as a 
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result of syphilitic involvement of the coronary circuit is not great The frequent 
occurrence of arteriosclerosis with s}philitic disease makes it difficult to separate 
these tuo factors as causes of coronary disease Probably less than 10 per cent of 
the cases with aortic sj'philis are associated with sj'philitic coronar} disease In 
this series, imohement of the coronarv orifices m the typical wrinkling of syphilitic 
aortitis was found onh ten times, an incidence of 8 4 per cent Aortic insufficienci 
IS found m about 20 per cent of the hearts associated with syphilitic aortitis It is 
the lesion most easilv recognized and is most likely to be present in the advanced 
cases In this senes, it occurred in 19, or 372 per cent, of the hearts weighing over 
450 Gm Hvpertrophv of the heart is a significant index of the degree of cardiac 
iinolvement m cardiovascular svphilis This sign is absent in the latent stage of the 
disease, but becomes increasingly important as signs ot cardiac disease appear In 
a group of forti-four persons m w'hom autopsv showed definite cardiac enlarge- 
ment of various degrees up to a maximum of 50 per cent, tw'entv-one died of inter- 
current disease, and fifteen of these had not had a diagnosis of cardiac disease 
Some of these presented simptoms of acute disease so marked as to cloud the 
picture but others did not Both aortic regurgitation and hypertension w'ere infre- 
quent m this group The presence of an unexplained or “idiopathic” cardiac 
hipertroph)" m persons of middle life mav w'ell excite the suspicion of svphilis 
The two important causes of cardiac hvpertrophv are aortic regurgitation and h 3 per- 
tension, the latter of which is a common occurrence m this type of case There is a 
significant incidence of contracted kidnej with advanced stages of cardiovascular 
svphilis In this series, aneur 3 sm was found more frequentb the cases charac- 
terized bv relativeh" minor cardiac S 3 mptoms These results seem to illustrate the 
frequenC 3 with which aneur 3 sm ma\ be present without involving the heart or 
causing svmptoms of cardiac'disease AbTHoa’s Summary 

The Localize riox or the Luetic Virus ix the Aorta J W McMevxs, 
‘Stm Heart J 6 42, 1930 

It IS our belief that m S 3 philitic aortitis the mtima is involved pnmarilv bv 
direct infection from the blood stream It ma 3 " also be involved from the adv'entitia 
through the vasa vasorum Histologicalh, the lesions are the same Undoubtedh, 
the most serious lesions produced b 3 ^ syphilis m the aorta and heart are those of 
svphilitic aortic endocarditis with regurgitation and occlusion of the coronar 3 
orifices This is mtimal disease Therefore, it would appear that svphihtic intimal 
disease of the aorta is more important clinicallv than siphilitid medial disease 

Author’s Summarv 

Hvperplvsiv of the Corpus Adiposuvi Buccae (Suckiag Pad) Frank C 
Neff and Johk A Billixgslev, Am J Dis Child 40 813, 1930 

We have been able to find the record of a unilateral h 3 perplasia of the corpus 
adiposum malae m a 15 3 ear old bov and a few cases of lipoma limited to one side 
m children past infancy We have been unable to learn of any report m which 
mention is made of bilateral pathologic enlargement confined to the corpus adiposum 
buccae in the new I 3 born child Scammon, as a result of his research on the devel- 
opment and fine structure of the sucking pads, found that at birth the pad is a 
structure particularlv prominent in the well nourished child In fetal life the grovv'th 
in the first five months is principalh due to increase in the number of fat lobules 
In the later fetal months, the fat body grovv's because of the forming of new fat 
cells and the increase m size of the individual lat cells Scammon stated that new 
fat cells stop forming usualL b 3 the end of the seventh fetal month, occasionallv 
not until the last month In the case here reported the infant was not robust at first, 
but was small and premature and possiblv was affected b 3 the toxic state of the 
parturient mother The cheeks were not wasted It is possible that the fat pads 
continued to gTow for the first ten or twelve da 3 S after birth, and at a rapid rate 
after feeding and the normal influences of growth were established As a more 
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plausible explanation, the finding of a mild inflammatory reaction in the biopsy 
material and the subsequent rather rapid decrease m the size of the remaining fat 
pad would suggest that the enlargement of these bodies mav have been h} perplastic, 


due to a toxic influence 


Authors’ Summary 


McDiASTiN'tL Teratoma in an Infant Herbert B Wilcox and Martha 
W oLLSTEiN, Am J Dis Child 41 89, 1931 

A solid mediastinal teratoma occurring in a male infant, aged 6 months, and 
giving symptoms over a period of three months, is described, with the microscopic 
content of tissues from the three embrj'onal lavers Authors’ Summarv 


Subacute Bacterial Endarteritis or Pulmonary Arter\ Associated 
with Patent Ductus Arteriosus and Pulmonic Stenosis Harry 
Gordon and David Perla, Am J Dis Child 41 98, 1931 

An instance is reported of subacute bacterial endarteritis {Sti epfococciis 
VII idaits) of the pulmonarv arterj associated with a patent ductus arteriosus and 
congenital pulmonary stenosis None of the vahes was involved The relationship 
of congenital defect to bacterial inflammation is discussed 

Authors’ Summarv 


JuvENiiE Embolic Gangrene of an Upper Extremitv John Dorsev Craig 
and Walden E Muns, Am J Dis Child 41 126, 1931 


A case of aortic stenosis of rheumatic origin wuth an accompanying embolic 
gangrene of the right hand in a child is here repoited because of its clinical interest 

Authors’ Summary 


Tubular Nephritis (Nephrosis) S Burt Woi bach and Kenneth D 
Blackfan, Am J M Sc 180 453, 1930 

We believe that the eight cases here presented, because of the clinical and 
pathologic features common to them all, are representative of a disease entity m 
childhood This belief implies a common etiology or pathogenesis for the series 
The pathologic changes in the kidnej's afford no premises for the explanation of the 
important ph\ siologic disturbances, and therefore we do not believe that the primary 
effect of the etiologic agent is on the kidnevs or that the important manifestations 
of the disease are consequences of injury specific to the kidneys The histologicallj 
demonstrable damage to the kidneys w'as found in the tubules The glomeruli 

showed only lesions accountable for eithei bj' the terminal infection or severe 

degeneration of the tubules of the same units In general, the glomeruli were 
without lesions A conclusion regarding the role of the thyroid gland m this dis- 
ease IS not possible The lesion in the thvroid gland is probablj a manifestation of 
functional exhaustion and therefore probably is neither cause nor direct conse- 
quence of the damage to the kidney The pathologic changes m the liver, slight 
atroph} and degeneration of the hepatic cells, may also be interpreted as effects 

of overtaxed functional activity consequent to the loss of proteins from the blood 

M'hile offering no substitute, Ave believe that am name implying a renal origin, 
such as nephrosis or tubular nephritis, is not appropriate to this disease 

Authors’ Suaimara 

Mitosis in Maeloblasts in Peripheral Blood William A Groat, Am J 
M Sc 180 607, 1930 

Photomicrographs of a series of leukoblastic cells in mitotic division are sIioaaii 
These cells from the circulating blood of a patient Avith acute mveloblastic leukemia 
form a complete series of mitotic figures from earh prophase through metaphase 
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and anaphase to latest telephase The angle that the chromosomes bear to the 
spindle can be measured approximately in these photomicrographs and is found to 
be close to 70 degrees, agreeing with the goniometric measurements made by 
Ellermann of myeloblasts in tissue sections ilitotic diyision in leukemic cells in 
peripheral blood is added eyidence of a possible relationship between leukemia and 


malignant growth 


AijTIior’s Summar\ 


•\CLTE IXTERSTITI'^L PANCREATITIS IN Ta\0 CaSES OE Di\BLTIC COAtA AlVIN 

G Foord and Baron D Bowen, Am J M Sc 180 676, 1930 

Two fatal fulminating cases of diabetic coma in Aoung adults haye been reported 
A\ith the obsenations at necropsi The chief pathologic change m each of these 
cases was acute diffuse interstitial pancreatitis, which was probabl}" a factor in the 
precipitation of coma Examination of the literature shows onlj one similar case 
(Warren) and another (Gibb and Logan) associated wuth an infected hand In 
our two cases no source of the infection could be determined In one of our cases 
there was histologic exidence of a high degree of disturbance m lipid metabolism 
as manifested bj a huge Iner that show’ed extreme fatty metamorphosis, by the 
deposit of lipid substance m the abdominal hmph nodes, spleen and kidne}, and 
bj lipemia It is extreme!} probable that in this case the diabetes had not been 
fully under control for some time, as the patient had not preyiousl} seen a plnsician 
in about three }ears and was an unmanageable patient, as w’e know' from past 
experience with'him -\ethors’ Summara 

Gastric Hemorrhage Dee to Famieiai Telangiectasis L Napoleon 
Boston, Am J M Sc 180 798, 1930 

Familial telangiectasis is the etiologic factor m a definite class of hemorrhages, 
w'hich take place m the presence of normal ph}siologic responses bA both the 
capillar} and the A'enous blood Recurrent gastric hemorrhages Avere experienced 
during earl} life b} each of the three patients AAdiose cases AAere studied, and 
attacks of hemorrhage AAere often accompanied by brief periods of SAiicope 
Judged b} the small number of reports of cases, familial telangiectasis does not 
shorten the span of life or inhibit deyelopment Familial gastric hemorrhage has 
been obserAed in persons aaEo haA'e also experienced recurrent attacks of hemor- 
rhage from other mucous surfaces The A’ascular defects common to the familial 
condition characterized by hemorrhages from the mucous membranes are to be 
lound among other members of the same family and m their near relatiyes The 
tendenc} to familial hemorrhage is transmitted b} both the maternal and the 
paternal parent to the offspring Author’s Semmara 


Tropical Sprue Its Differentiation from Pernicious Anemia ba the 
Arneth Count James D Taner, Am J Trop Med 10 435, 1930 

The aAerage Arneth index of ten cases of pernicious anemia w'as 32 45 The 
aAerage Arneth index of scA'enteen ot tAAenty cases of tropical sprue AA'as about 
normal, or 62 1 The Arneth count ma} be of aid m the differential diagnosis of 
tropical sprue and pernicious anemia Author’s Suaiaiara 

Leukeaiic Changes of the Gastro-Intestinal Tract W Sclair Boikan, 
Arch Int Iiled 47 42, 1931 

Fourteen cases of leukemia, eleyen inAclogenous and three l}mphatic, A\ere 
studied with reference to the gastro-mtestmal inA'olyement Nonspecific changes 
AAere found in nine cases of acute m}elogenous leukemia, consisting of hemorrhages, 
ulceration and secondar} mflammator} processes In tiAo cases (acute m}eIogenous 
leukemia) there AAere no changes Specific changes Avere found m tAAO cases of 
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acute nnelosis, consisting of an infiltration of the appendix and an infiltration of 
Peier’s patches, respectively Specific changes were found in one case of chronic 
hmphatic leukemia the stomach was enormously enlarged, with huge convolutions 
on the inner surface, gning it a brainlike appearance, and the intestines were beset 
with plaques and polyp-hke infiltrations In reviewing the literature, no similar 
case was discovered The case was found, however, to parallel exactly those 
described as aleukemic lymphadenosis or pseudoleukemic gastro-mtestinahs From 
these facts it is concluded that the aleukemic and leukocythemic leukemias are 
fundamentallj identical In further support of this conclusion, a last case is 
described in which an aleukemic lymphadenosis terminated as an acute leukocythemic 
lymphadenosis The symptoms m leukemia gastro-mtestinahs are briefly discussed, 
and their importance is emphasized Author’s Summary 


Tumor or the Filum Terminale E Sachs, D K Rose and A Kaplax, 
Arch Neurol & Psjchiat 24 1133, 1930 


As onh three cases of tumor of the filum terminale are on record (those of 
Laciiman, Gowers and Spiller), the two cases reported here are of interest In the 
first case the essential complaints were difficulty in urination followed by acute 
retention, a “neurogenic” bladder, saddle-like anesthesia (corresponding to the 
third, fourth and fifth sacral segments of the skin), hyperactive ankle and knee 
jerks, ankle clonus, a Babinski sign on the left and an Oppenheim sign bilaterally 
The pressure of the spinal fluid, which was 90 mm , rose, after bilateral jugular 
compression for ten seconds, to 170 mm , the result of the Pand}-^ test was 2 plus , 
otherwise the spinal fluid was normal 1 hough tumor of the spinal cord was diag- 
nosed, its location could not be determined, even with the injection of iodized popp\ 
seed oil 40 per cent, this dropped to the bottom of the canal Operation revealed 
an encapsulated tumor, 4 by 1 5 cm , containing several cysts, attached at one end 
to the spinal cord Mitli Mdnch it was fused and at the other end to a thin fibrous 
cord The microscopic diagnosis Mas hemangio-endothehoma The patient recov- 
ered completely 

In the second case, the initial symptoms M'ere progressive atrophy and weakness 
in the loM'er portions of both legs for several years, folloM-ed by pain and soreness 
and dvsuria, the ankle jerks M'ere absent, seiisorv disturbances M’ere present in the 
areas of the fourth and fifth sacral segments and hypesthesia to pm pricks Mas 
detected on the posterior surface of the knee doMuiward to the lower portion of the 
gastrocnemius muscle An Oppenheim sign M'as present on the left and a normal 
ankle jerk on the right The rectal sphincter M'as relaxed Spinal puncture shoM'ed 
no evidence of block Operation disclosed a tumor, 3 5 by 2 bj' 1 cm , of the filum 


terminale, it M'eighed 2 Gm (hemangio-endothehoma) Its removal was folloM'ed 
b\ marked improvement in the bladder and some improvement in the legs Studies 
of cases of disease of the filum terminale mav help clear up the physiology of 


micturition, M’hich is not fullj understood 


George B Hassin 


H\ DROCEPHALUS George B Hassix, Arcli Neurol & Psychiat 24 1164, 1930 

The study of tM'elve cases of hydrocephalus of so-called communicating tvpe in 
M'hich the obstruction is elsewhere than m the ventricles, revealed, aside from the 
distention of the latter by excessive amounts of fluid, also dilatation of the sub- 
arachnoid spaces, mainly over the convexitj of the brain, and of the cerebral tissue 
spaces The condition was one of general hvdrops involving the brain and the 
intracerebral (ventricles), as well as the extracerebral (subarachnoid) cavities In 
all the cases, the choroid plexuses, M'hich are supposed to produce the excessive 
amounts of the fluid in hydrocephalus, Avere atrophied or sclerosed or buried AAithin 
the Aentricular tissue The pacchionian bodies, Avliich according to the popular 
conception dram the spinal fluid, were excessively developed and not shrunk as they 
should have been if thev dram the spinal fluid The perineural spaces along the 
cranial nerAes Avere infiltrated and some basilar cisterns, especially the chiasmatic, 
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appeared obliterated by the protruded floor of the third ventricle In general, there 
were infiltrations with hematogenous elements, hyperplasia of connective tissue and- 
m one instance, in an infant, ossification of the duia, in the ventricles, subarachnoid 
spaces, choroid plexuses, perineural spaces of the cranial nerves, the meninges and 
the cerebral tissue themselves Of these the changes m the ventricles, cerebral 
parenchjma, arachnoid villi and pacchionian bodies w'ere secondarv to those in the 
meninges, the subarachnoid and the perineural spaces of the cranial neries The 
result of the latter changes was interference with the discharge of the cerebrospinal 
fluid w'hich normally occurs into the ventricles and the subarachoid spaces trom the 
cerebral tissues by way of the Virchow'-Robm spaces As the choroid plexuses 
W'ere severely damaged m all the cases, they could not be responsible for the 
excessne accumulation of the fluids They are thus not the secretori, but most 
likely, as other pathologic facts indicate, the excretory, organs Thei hold back 
the harmful products of the tissue fluids, rendering them harmless and absorbable 
It also follows that the pacchionian bodies do not serve the purpose of absorption 
of the cerebrospinal fluid, w'hich is absorbed exclusively by w'aj of the perineural 
spaces of the cranial nerves Aotiiok’s ABsrR\CT 


Schilder’s Excephalitis Periaxialis Dieelsa M AI Canavax, Arch 
Neurol & Psychiat 25 299, 1931 


Canavan's patient, a rather poorly nouiished child, with a historj of nasal 
discharge and a swollen ear drum w’as observed continuously from the age of 10 
w'eeks to that of 16j4 months, when the child died Ihe most prominent sjmptoms 
were increased size of the head, which suggested hydrocephalus, njstagmus, 
vomiting and mental deficiency, “it w'as questionable whether the child saw 
objects”, optic atrophy (beginning) was noticed At one examination (at the 
age of 16 months) strabismus and Kermg’s sign were present, witli increased knee 
jerks Necropsy revealed bulging of one hemisphere, a firm cortex (after harden- 
ing in a solution of formaldehyde), and pink, soft, retractile w'hite matter “resem- 
bling mucoid degeneration” especiallj’- m the posterior portion of the brain , the 
whole cerebellum, though it had been m formaldehj'de for almost three months, 
was soft to the touch Microscopic examination show'ed lacy edema, especially of 
the cerebellum, with traces of glial cells fairly w'ell preser\ed, absence of fat, 
traces of w'hich w'ere present only m the w'alls of the blood \essels, and subcortical 


loss of myelin The weight of the brain w'as 1,890 Gm 


Gi ORGE B Hassix 


The Cells or the Spinal Arachnoid in Pathologic Conditions I B 
Diamond, Arch Neurol & Psj'chiat 25 373, 1931 

Diamond studied the condition of the arachnoid cells, also known as mesothelial 
cells or membrane cells of Key and Retzius, m tabes, taboparesis, multiple 
sclerosis, multiple myeloma of the vertebrae, mj'elomalacia, subacute combined 
degeneration of the cord, spinal sj'phihs, streptococcus infection, tetanus, neurinoma, 
uremia, Pott’s disease, carcinoma of the mediastinum, hemiplegia and in normal 
conditions The arachnoid at various levels of the spinal cord w’as gently stripped 
trom the pia, clipped with scissors and stained by various methods, especiallj the 
hematoxjdm staining method of Ehrlich In all the cases the arachnoid cells 
appeared proliferated and often showed mitotic figures and cluster formation The 
clusters were present largely on the posterolateral surfaces of the cord and on the 
posterior roots Over the anterior aspect of the cord thej w'ere less m evidence 
Of the pathologic conditions, tabes showed abundant nests, which w'ere also much 
denser than in other conditions Contrasting the changes seen in arachnoid cells 
in tabes wnth those seen in other conditions, such as subacute combined degen- 
eration of the cord, multiple sclerosis, imelomalacia, etc, Diamond came to tlie 
conclusion that they differ somew'hat, depending most likely on the spinal fluid 
Exposed to the latter, the arachnoid cells react differently according to the sub- 



JBSFRICTS FROM CIRREXF LITERATI RE 


809 


stances in the fluid As the spinal fluid in tabes difters, for instance, from that 
in multiple sclerosis the reaction also difters This is full} borne out b} tlie 
histologic changes In general, the cell changes are simple swelling, actne 
proliferation, formation of macrophages, focal h\perplasia with formation of cell 
clusters, a diffuse infiltration with a tendenc} to s^nc^tlal formation and frequent 
regressne changes, such ?s cahfication George B Hassin 


Tebekcle-Like Strlcteres in Hi man Goiters 
21 717, 1930 


R H Jaffl, Arch Surg 


Epithelioid giant cel! tubercle-hke structures are found occasional!} in both 
diffuse h}perplasia and nodular goiters The} ha\e been considered as tubercles 
On the basis of 4 cases in 300 specimens, the author belie\es that these are not 
tubercles No caseation or tubercle bacilli were found in the tissues m these 4 
cases, and transformation of follicles into nodules could be demonstrated, while 
the epithelioid-like cells and giant ceils could be traced to the follicular epithelium 
Tfie author believes that these pseudotubercuious formations are the result of 
m\olutionar\ changes in old and newK formed follicles ^ Tnfer 


Complete Occllsion oi the Slperior Vena Ca\a ba Prim aka Carcinoma 
OF THE Long A L Brown, Arch burg 21 959, 1930 

The author gives a report of a case of priniar} peribronchial carcinoma m a 
man 65 }ears of age with complete obstruction ot the superior vena cava bv 
compression and subsequent thrombosis Enzer 


Congenital Saphilis or Adrenal G L Fite, Bull Johns Hopkins Hosp 
48 1, 1931 

The adrenals in 250 cases of congenital svphihs were studied No instance of 
macroscopic gumma was noted When spirochetes were found in congenital s}philis 
thev were practicall} alvva}s demonstrable in the adrenal, without, however, being 
associated with anv' constant alteration m structure Foci of blood-forming cells 
ma} be rather more striking than normall} in the adrenal, owing apparently to 
prematuntv, anemia, or both Necrosis, with or without inflammator} changes, 
was present m the adrenal m some of the cases, but probablv the most frequent and 
characteristic lesion of the adrenal is increase in the connective tissue of the 
capsule, frequentl} associated vvnth active inflammator} changes 


Histoiogic and Topographic Studa' of Chronic Gastritis K Hillln- 
BRAND, Beitr z path Anat u z allg Path 85 1, 1930 

From Aschoff’j? institute comes this further contribution to the pathologv ot 
the gastric mucosa Hillenbrand investigated the lesions of chronic gastritis with 
regard to their frequenc}, histologic character and topographic distribution The 
stomach was removed as soon after death as possible and fiNed in formaldeh}de 
solution Since previous investigations had established that chronic gastritis is 
most frequent after the middle period of life, the stomachs of persons over 35 
}ears of age were eNammed Tvvent}-one stomachs were found to be free ot 
autolytic changes and suitable for study Two each were from the fourth, fifth 
and ninth decades, four from the sixth decade five from the seventh decade, and 
SIN from the eighth decade Sev'en were from women and fourteen from men 
The histologic alterations accepted as evidence of chronic gastritis were atroph} 
of the mucosa, increase in the number and size of lymphoid follicles and diffuse 
bmphocvtic mfiltiation, the presence m the p}!orus or in the fundus of mucosa 
ot the t}pe found m the small intestine or of p}loric glands m the fundus, and 
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hypertrophic thickening of the musculans mucosae For the description of the 
interesting technical procedure b}' means of uhich it was possible to examine 
histologically with a reasonable degree of completeness the entire gastric mucosa, 
the reader is referred to the original Of the twenty-one stomachs that were 
examined, all but eight revealed the presence of the intestinal mucosa Atrophic 
changes were present m four of the remaining eight stomachs Chronic gastritis 
IS more common in males than in females, since four of the seven stomachs of 
women failed to reveal chronic changes, whereas only four of seventeen stomachs 
of men were free from such changes The transformation of gastric mucosa into 
intestinal mucosa may occur in localized areas or may be more diffuse or wide- 
spread The localized transformation is held to be the result of metaplasia m the 
regenerative healing of acute inflammatory erosions of the mucosa, whereas the 
more diffuse process results from atrophy of the mucosa Hillenbrand attempts to 
correlate the alterations noted with the pathologic ph 3 '-siologv of gastric secretion 
He concludes that chronic gastritis of the entire mucosa which leads to disap- 
pearance of glands from the fundus results m true achylia, which is not influenced 
by histamine Chronic gastritis limited to the pjlorus leads to an achjha that is 


overcome bj' histamine 


O T Schultz 


Hyaline Glomeruli in the Kidxexs or Nfw-Born Infants and Nurslings 
K Schulz, Beitr z path Anat u z allg Path 85 33, 1930 

Herxheimer noted the presence of hj aline glomeruli in the kidnejs of 80 per 
cent of new-born infants and nurslings examined by him and ascribed such 
glomeruli to maldevelopment and regression of incompletely developed glomeruli 
Schwarz, in a later contribution on the subject, detected hyaline glomeruli in the 
kidneys of 80 per cent of nurslings over 3 w'eeks of age and in only 30 per cent 
of infants under this age The greater frequency of hyahnization of the glomeruli 
after 3 weeks of age and the frequent association of the process with infiltratne 
and degenerative lesions of the kidney led Sclnvarz to conclude that hj aline 
f glomeruli are the end-stage of an inflammatory process, brought about by postnatal 
infection or prenatal or postnatal toxic damage Schulz, w'orking in Herxheimer’s 
laboratory, made a microscopic studv of the kidneys of fifty-tw'o fetuses and very 
3 ^oung infants His material consisted of eleven fetuses less than 48 cm long 
fifteen new'-born infants, eight nurslings up to 1 month of age, and eighteen 
nurslings o^ er 1 month old Hyaline glomeruli Avere seen in 90 3 per cent The 
five cases in which such glomeruli w'ere not found concerned fetuses less than 
35 cm long The most common localization of 113 aline glomeruli was in the 
middle and deep zones of the cortex They were as a rule present in otherw’ise 
normal kidneys, although occasionallv associated A\ith focal subacute mflammator 3 
lesions 111 the kidneys of the older infants Although focal inflammation may at 
times lead to h 3 'ahnization of isolated glomeruli, the occurrence of the process 
in the kidne 3 'S of fetuses and m kidne 3 "s that reieal no degenerative or mflammator 3 
reactions leads Schulz to conclude that h 3 ahnization of isolated glomeruli of 
infants is usuallv the result of maldevelopment ~ 


Immunology 

The Effect of Diseases Other Than* Diphtheria ox the Schick Test 
Bernice Edd\ and A Graeme Mitchell, Am J Dis Child 40 985, 1930 

Diseases such as measles and scarlet feier do not affect the reactions to the 
Schick test, that is, during the acute febrile and the convalescent stages of these 
diseases, there is no difference in the skin reaction to diphtheria toxin 

Authors Summara 
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Tkc Effect of Diseases Other Than Scarlet Fever on the Dick Test 

JBermce Eddy and A Graeme Mitchell, Am J Dis Child 40 988, 1930 

Apparently, certain diseases during their acute febrile stages occasionally cause 
a positive Dick reaction to become negative This does not occur regularly, and 
the evidence so far accumulated in the literature indicates that measles is especially 
apt to cause this depression in the skin reaction to scarlet fever toxin There 
may be a delay m the skm reaction to injections of scarlet fever toxin so that 
erythema occurs at the site later than twenty-four hours after its injection 
Whether this is a pseudoreaction or just what it signifies we are not prepaied to 
state In about 90 per cent of the patients, the skin reaction to a heat-killed 
suspension of scarlet fever streptococci was similar to that obtained with scarlet 
fever toxin Great variation, which was probably not due to errors in the technic 
of injection, was encountered in the skin reaction to scarlet fever toxin in the 
acute and convalescent stages of scarlet fever Some patients had positive reac- 
tions tliroughout the entire course of the disease and some had negative ones , 
others had reactions which varied from positive to negative or from negative to 
positive About 30 per cent of the patients had positive reactions thirty-one daj'S 
or longer after the onset of scarlet fever Authors’ Summary 


Rapidity or Immunization with Diphtheria Toxoid M Cooperstock and 
G F WeixNfeld, Am J Dis Child 40 1035, 1930 

Observations are recorded on the rapidity of immunization with the routine 
employment of two injections of diphtheria toxoid, 1 cc each, with an interval 
of three weeks between injections Of a group of fifty subjects retested three 
weeks after the second injection, twenty-nine, or 58 per cent, were found to give 
negative reactions to the Schick test In a second group, consisting of forty- 
four subjects, it was found that thirty-five, or 79 5 per cent, gave negative reactions 
nine weeks after the second injection In a third group of sixty-five subjects, 
sixty, or 92 3 per cent, showed a negative reaction from sixteen to twenty-two 
weeks after the second injection Our results and those reported by others suggest 
that the employment of two injections of 1 cc each, three weeks apart, is, for 
practical purposes, an adequate routine procedure in diphtheria vaccination It is 
pointed out that spacing the injections too closely may delay immunity 

Authors’ Summar\ 


The Trypanocidal Action of Specific Antiserums on Trypanosoma 
Lewisi in Vivo Frances A Coventry, Am J Hyg 12 366, 1930 

A passively transferable trypanocidal substance was demonstrated in serum 
obtained from rats during the course of uninfluenced infections with Ti ypanosotna 
Iczvisi When the serum was tested in vivo against T lewisi which had just 
appeared in the blood but had not yet undergone a number crisis, the trypanocidal 
power was manifested by a decrease m numbers or by the complete disappearance 
of the trypanosomes withm from one to five hours after the injection of the serum 
The presence of a trypanocidal substance in the serum during the course of infec- 
tion IS probably correlated with the occurrence of the first number crisis which 
occurs in uninfluenced infections with T Icivtst from about the sixth to the tenth 
day of infection Serum obtained from rats shortly after the end of an uninfluenced 
infection exhibited a similar trypanocidal action when tested m the same uay 
Such serum uas trypanocidal to trypanosomes tested either before or after the 
first number crisis Serum tended to lose its curative power within a few w-eeks 
after the termination of infection When serum obtained during or soon after 
the end of infection was given in graded doses to a series of rats, in certain series 
recurring zones of complete or partial action and of inaction tended to occur, i e , 
the serum caused the complete disappearance or the diminution in number of 
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trj^panosomes in certain doses of a senes, was ineffective in slightly higher doses, 
was effective in still higher ones, and so on The zonal phenomenon appeared to 
depend on the number of trypanosomes present in the rats at the time the doses 
of serum were administered (a) when there were verv few trypanosomes (from 
1 to 20 per field), the serum tended to be effective in all doses, (fi) when there 
were slightly more numerous trypanosomes (from 20 to 40 per field), the serum 
tended to show the zonal phenomenon, and (c) when there were very numerous 
trypanosomes (approximately SO per field) the serum tended to be ineffective 
The curative effect was more marked after the intravenous injection of the serum, 
but curative and zonal action followed either intravenous or intrapentoneal injec- 
tion Inactivation did not decrease the curative power of the serum Moreover, 
the zonal phenomenon was independent of inactivation Serum from rats and rabbits 
hypenmmunized against T Icivist by repeated injections of the living parasites 
exhibited similar curative and zonal action Authors Summ-vrv 


The Relation in Children or Ervthlma Nodosum to Tuberculosis 
Lloyd B Dickey, Am J M Sc 180 489, 1930 

Erythema nodosum may occur in nontuberculous persons or m those infected 
with the tubercle bacillus The great majority of cases of erythema nodosum in 
children are associated with a tuberculous infection, and most of the infections are 
initial and recent Most children who have erythema nodosum exhibit marked 
hypersensitiveness to tuberculin given intracutaneously In addition to the tuber- 
culous infection, other conditions may be present which possibly influence hyper- 
sensitiveness to tuberculin In many cases of erythema nodosum in children 
epituberculous lesions in the pulmonary parenchyma can be demonstrated by roent- 
genograms of the chest In none of the patients observed in the series reported 
was a very active tuberculous lesion of the lung known to develop The lesions of 
erythema nodosum, the epituberculous lesions and the positive skin reactions to 
tuberculin are similar histologically As erythema nodosum in children is usuall> 
associated with early tuberculous infections, proper treatment for the latter condi- 
tion gives a favorable prognosis as far as tuberculosis is concerned 

Author’s Summarv 


Tissue-Immunity P R Cannon and G A Pacheco, \m J Path 6 749, 1930 

This paper describes histopathologic studies of the skin and subcutaneous tissues 
of the abdominal wall of normal guinea-pigs and of those previously immunized by 
mtracutaneous injections of a staphylococcus vaccine, which were infected by the 
intracutaneous injection of a live virulent culture of Staphvlococcus am cits The 
inflammatory responses were markedly different in the two groups In the normal 
animals the inflammation was characterized mainly by an infiltration of polj'- 
morphonuclear leukocytes which actively phagocytosed the micro-organisms In 
spite of this, the staphylococci showed no tendency to localize, but disseminated 
throughout the subcutaneous tissues in the form of a cellulitis In the previously 
immunized animals, however, the staphjdococci tended to remain localized near the 
site of inoculation where they were seen agglomerated in bacterial masses of 
various sizes, presenting the picture of a genuine agglutination m vuvo Coinci- 
dently, the infiltration of cells of inflammation led to further localization of the 
micro-organisms so that onlj a localized area of necrosis resulted The previous 
immunization by intracutaneous injections of the staph 3 dococcus vaccine was 
followed by a marked thickening of the subreticular layer of the subcutis, due 
mainly to the activation or production of increased numbers of tissue macrophages 
Evidence is presented that many of these are derived from agranulocytes of the 
blood These macrophages were actively phagocytic for the live staphylococci and 
furnished an effective barrier against extension of the infection The immunity 
secured by these procedures is predominantly cellular in tvpe, with the tissue- 
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macrophages playing the dominant part, owing to increased numbers and also 
probably to increased metabolic activitj In addition, localization of the micro- 
organisms by the action of agglutinating or opsonizing antibodies is suggested as 
of primary importance in preventing the dissemination of the infectious agent The 
combination of humoral and cellular mechanisms insures an adequate resistance 


against the bacterial invaders 


Althors’ Summar\ 


Antibody Formation in Kala-Az\r H L Chung and Hob'^rt A Reimann, 
Arch Int Med 46 782, 1930 

In patients with kala-azar and leukemia the immune response to typhoid vac- 
cination shows a marked depression After recover} troni kala-azar, agglutinins 
are again formed normally ' Authors’ Summary 

Specific Poli saccharides from Fungi H D Kesten, D H Cook, 
E Mott and J W Jobbing, J Evper Med 52 813, 1930 

From each of five yeastlike fungi and a Ti ichophyton a fraction which appears 
to be essentially a polysaccharide has been prepared Tested by direct precipitation 
against the corresponding antiserums, the polysaccharides from the }easthke fungi 
exhibit only partial specificity Cross-precipitation reactions are frequent By 
absorption of precipitin on the intact mycotic bodies, however, a relatively high 
degree of specific precipitabihty can be demonstrated for the polysaccharides 

Authors’ SuiMmari 

Chemical a.nd Immunological Properties of a Species-Specific Carbo- 
hydrate OF Pneumococci W S Tillett, W F Goebel and O T 
Avery, J Exper Med 52 895, 1930 

Pneumococci contain a nonprotem constituent, which, on the basis of its 
chemical and immunologic properties, appears to be a carbohydrate distinct from 
the type-specific carbohydrate and common to the species 

Authors’ Summarv 

Tvpe-Specific Protective A.ntibody ix Antipneumococcus Serum Not 
Neutralized bv Homologous Specific Soluble Substance A B 
Sabin, J Exper Med 53 93, 1931 

The mutual relationship of the anticarbohydrate precipitins and of the pro- 
tective action in antipneumococcus serums to the soluble specific substance was 
investigated The assumption is made that there exists in antipneumococcus serum, 
a type-specific, protective antibody which is distmct from the anticarbohydrate 
precipitins and is not neutralized by the soluble specific substance This assumption 
IS based on the following observations in experiments which were conducted 
primarily with type 1 antipneumococcus horse serum There was a lack of 
proportion between the quantity of specific soluble substance added and the amount 
of anticarbohydrate precipitin and protective action neutralized The protective 
capacity of specific precipitates (specific soluble substance-precipitin complex) is 
accounted for on the basis of a liberation of nonspecifically adsorbed protective 
antibody Specific soluble substance only partially neutralizes the protective action 
of antipneumococcus serum m vivo The type-specific protective antibody remains 
m antipneumococcus serum after complete precipitation of the anticarbohydrate 
precipitins This residual type-specific protective antibody is not neutralized b}'^ 
additional specific soluble substance nor b}' absorption with heterologous pneumo- 
cocci, It IS definitely absorbed by the homologous pneumococci 

Althor’s Summary 
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The Effect of Alexix ois MivTOREb or Rous Sarcoma Virus A^D Aati- 
viRus J Howird MuelteRj J Immunol 20 17, 1931 

Antibodies against the agent of the Rous fowl sarcoma were produced in 
geese, ducks and rabbits by injections of suspensions of the sarcoma, and in 
chickens by injections of similar suspensions which had been heated The viricidal 
effect IS enhanced by an hour’s incubation at 37 C with fresh, unheated guinea-pig 
complement, heating at 50 C for fifteen minutes destroys this effect 

Author’s SumM'Irt 


The Action or Formaedehtde on Diphtheria. Toxin W E Bunnea, 
J Immunol 20 47, 1931 

Evidence is offered vhich indicates that the formation of toxoid is not the 
result of the direct action of free formaldehyde on the diphtheria toxin Results 
are obtained which suggest that the formation of toxoid b> the action of formal- 
dehyde on diphtheria toxin may depend on a compound resulting from the reaction 
between formaldehyde and the ammo group in an amino-acid A possible method 
for making acceptable toxoid from lower grade diphtheria toxins is suggested 

Author’s Summara 

Serologic Studies on the Proteins Found in Casein D C Carpenter 
and G J Hucker, J Infect Dis 47 435, 1930 

It has been shown that the proteins occurring m crude casein and having 
molecular weights, respectively, of 98,000, 188,000 and 375,000 are clearly distin- 
guishable from one another bj" serologic reactions The production of cocto- 
precipitin specific for a heated antigen and the distinguishing of it from unheated 
antigen has been recorded The alcohol-soluble protein of Osborne and Wakeman 
does not appear to be the same as the acid-alcohol soluble protein liaAing a 
molecular weight of 375,000 Authors’ Summara 

Error in Grouping from Contamination with ‘ AIustard Bacillus” — 
Transfusion or Incompatible Blood E F Grove and M J Crum, 
J Lab & Clin Med 16 259, 1930 

Owing to contamination of a serum ivith a “mustard bacillus,” which produces 
a nonspecific power to clump human corpuscles of all groups, a patient of group O 
was gwen a transfusion of 300 cc of group B blood Fortunatelj, no haimful 
reaction developed, probably because the agglutinin did not clump B corpuscles 
at the temperature of the bodj' 


The Titration or Scarlatinal Antitoxin ba" Skin Test in Chinchilla 
Rabbits F H Fraser and H Plummer, But J Exper Path 11 291, 
1930 

A series of dilutions Avas made of each antitoxin to be tested, and 2 cc of each 
dilution was mixed with an equal amount of toxin dilution, incubated at 37 C for 
one hour and injected into rabbits and human beings intradermallj A com- 
parison of the results m the rabbits and human beings showed little difference 
The accuracy of the skin titration was found to be within similar limits for rabbits 
and human beings, prowded half as many more animals Avere used in the test 
Tavo antitoxins could be differentiated bj skin titration, if the potency of one 
A\as tAvice that of the other Small differences m potency Avere not demonstrable 

bA the method described t- 

Edna Delves 
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Swartzman’s Phenomenon of Local Skin Reactivity to Bacterial 
Products F M Burnet, J Path & Bact 34 45, 1931 

The Shwartzman reagent is common to widely different bacterial groups If 
material from B typhosus, memngococcns or B pci fiissis is used to prepare 
the skin, preparations from any of these organisms will give typical reactions 
when injected intravenously Active preparations are readily obtained by Besredka’s 
method of preparing “endotoxins,” and the evidence points to the Shwartzman 
reagent being identical with these bodies Local and general desensitization of 
prepared areas can be obtained bj’^ suitable injections Material treated with 
formaldehyde can function as a provocative agent when it is injected intravenously, 
but when it is used to prepare the skin it gives an atypical reaction characterized 
by a central desensitization of varying extent, often sufficient to annul the reaction 
completely The points of resemblance and of dissimilarity to anaphylactic reac- 
tions shown by the Shwartzman phenomenon are discussed 

Author’s Summary 


The Intermediate Zone Phenomenon in Certain Br Abortus Aggluti- 
nating Sera F W Priestley’', J Path & Bact 34 81, 1931 

A curious zone of inhibition seen in certain serums from cattle affected with 
contagious abortion has been investigated The following points have been demon- 
strated The position of the zone depends on the ratio between the amount of 
serum and the organisms Filtration through bacteriologic filters causes the 
zone to widen in the direction of stronger concentrations of serum Heat (56 C ) 
in the absence of the organisms widens the zone, but in the presence of organisms 
causes the zone to narrow The marked effect of saline in varying concentrations 
on the zone has been demonstrated Experiments suggest that the zone is due 
to an insufficient reduction of potential on the bacteria in the dilutions within the 

Author’s Summary 


Autopsies on Fifty Children Vaccinated with BCG J Zeyland and 
E Piasecka-Zeyland, Ann de I’lnst Pasteur 43 767, 1929 


Children who had died from causes other than tuberculosis were carefully 
examined They had received oral administrations of BCG vaccine Lesions 
were not produced even in premature or weakened infants The organisms may 
traverse the digestive tract, but prolonged sojourn in the body does not increase 
their virulence, although sensitivity to tuberculin develops For four weeks follow- 
ing vaccination, or until immunity is established, it is necessary to prevent the 


tuberculous infection of the vaccinated infant 


M S Marshall 


Vaccination of Man Against TJndulant Fever C Dubois apd N 
S OLLIER, Ann de I’lnst Pasteur 45 596, 1930 

Preventive vaccination has been accomplished on 111 persons who had been 
exposed to BntceUa infection (caprine, ovine, or bovine) No subjects vaccinated 
from three to eight months previously have actually contracted undulant fever 
Two of thirt 3 ’'-six nonvaccinated controls were attacked It is thus concluded that 
in regions in which animal brucelhasis exists, preventive vaccination is the only 
practical means of protecting man In “contaminated” regions vaccination should 
be practiced on those coming in contact with infected animals The vaccine that 
we used is entirely innocuous (The vaccine consists of heat-killed suspensions of 
human, ovine, caprine, porcine and bovine cultures at a total of two billion organ- 
isms per cubic centimeter) The duration of immunity can be determined only by 
longer experience with more vaccinations, the practical value of the method 

rests on this determination , , „ 

Authors Summary 
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The L'isozYME Co\rEET ih the Covjuhctivai S\c aad in the Tears C 
Hallauer, Arch f Augenh 103 199, 1930 

The lysozyme content of the tears was determined m 120 patients ^\ho liad 
(a) clinically normal conjunctivae, and (h) chronic and acute inflammations ot 
the conjunctiva or cornea The lysoz 3 'nie content was alw'ays decreased in acute 
irritations of the anterior tje accompanied by abundant secretion of tears, or as 
the result of general disease (scrofulosis, Ijmphatic diathesis) It would appear, 
therefore, that the amount of l 3 'soz 3 mie found in the tears is immediately dependent 
on the secretory activit 3 ’' of the lacrimal glands , it is decreased primarily b 3 '^ general 
diseases and secondarih b}" a hypersecretion induced 63 ’’ reflex Atropine prevents 
the hypersecretion of tears and therefore tends to increase the amount of l 3 'SOZ 3 me, 
whereas in stimulating secretion, pilocarpine lowers the l 3 S 0 Z 3 me content 

The significance of l 3 'Soz 3 me as an antibacterial substance is demonstrated and 
Its therapeutic use recommended AxjruoR’s Summary 

Diphtheria Propiivlams ij\ Mlaas or Loew'ensteia’s Diphtheria Cul- 
tures IN Vaccine Ointment E Urramt7K\, Deutsche med Wchnschr 
56 1342, 1930 

To prev^ent diphtheria in a children’s hospital the infants and children were 
inoculated three times at intervals of two months by rubbing increasingly large 
doses of unfiltered diphtheria cultures treated with formaldeh 3 'de into the skin 
Of twenty-four children up to the age of 2 years, fifteen gave positive reactions to 
the Schick test Six months after the treatment was started all gave negative 
reactions to the Schick test This method of immunization was slightly less 
successful in older children, and of tw ent 3 '-three adults who had been treated, onl 3 
63 per cent gav^e negative reactions to the Schick test Ihe incidence of diphtheria 
among the children m the hospital was reduced to nil PvuL Breslich 

Cerebral Immunization Against Diphtheriv Tonin U PRiEDrMVNN and 
A Elkeles, Kim Wchnschr 9 1907, 1930 

In rabbits the immune response obtained through the intracerebral injections of 
diphtheria toxin is much greater than that obtained through intravenous injection 

Edw'iv F Hirsch 

Immunity Reactions IN Svphilis H Kroo and N v" Jvxcso, Klin Wchnschr 
10 105, 1931 

A serum resistant v^ariant of Spn ochacla pallida ma 3 " be produced b 3 ' gradual 
adjustment to immure serum These resistant spirochetes lose their abilit}’’ to 
stimulate spirocheticidal antibodies, but retain the propertv-^ of provoking com- 
plement-binding substances Inoculation of the serum resistant spirochetes into 
ordinarj' mediums leads to a recov^cr 3 ’- of the antigenic properties 

Authors’ Sumviarv 

The Mechanism or Desensitization of the Allergic Skin W Storm vuvn 
Leeuw'EN, Ztschr f Immunitatsforsch u exjier Therap 69 1, 1930 

In the case of sensitization to various substances, desensitization by means of a 
particular antigen usualb"^ results in a local desensitization to other antigens as 
well The question w'hether this desensitization is dependent on an “mtermediar 3 
substance is discussed 

Bvcterial Lipoids M Gundel and W Wagner, Ztschr f Immunitatsforsch 
u exper Therap 69 63, 1930 

Various bacterial lipoids are bactericidal due to their content of fattv acids 
The antigenic and bactericidal properties of bacterial lipoids are not identical 
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The Antigenic Grouping or the Colon Bacilli M Gundel, Ztschr f 
Immunitatsforsch u exper Tlierap 69 99, 1930 

The colon bacilli fall into various antigenic groups, all of which have certain 
common antigenic properties 

Chemical Nature of Heterogenetic Antigen in Shiga Bacilli K 
Meyer, Ztschr f Immunitatsforsch u exper Therap 69 134, 1930 

The heterogenetic antigen in Shiga bacilli is not attached by pepsir or trypsin 
and resists treatment with sodium hydroxide at 100 C for one hour, but hydro- 
chloric acid destroys it promptly Consequently, it seems highly improbable that 
the antigen is of protein nature, and the claim that it is a carbohydrate seems to 
be strengthened 

An Unusually Highlt Developed Anaphv lactic State in the Guinea- 
Pig R Doerr and S Seidenberg, Ztschr f Immunitatsforsch u exper 
Therap 69 169, 1930 

After passive sensitization to horse serum by means of specific rabbit serum, 
guinea-pigs may die from shock after the intravenous injection of 0 002 cc of 
horse serum Congenitally sensitized pigs may suffer fatal shock from 0 0008 cc 
of horse serum injected intravenously, and such pigs may die from shock even 
when the horse serum (from 0 2 to 2 cc) is introduced subcutaneously, in the 
latter case, however, the symptoms develop onlv after a latent period of from 
fifteen to twenty-five minutes 


Microbiology and Parasitology 

Diphtheria of the Umbilicus J C Montgomery, Am J Dis Child 40 
968, 1930 

The case of an infant AVith umbilical diphtheria complicated by postdiphthentic 
paralysis and myocarditis is reported, ivith complete bacteriologic and pathologic 
observations and a brief review of the literature It has been impossible to dis- 
cover in the literature another case of diphtheria limited solely to the umbilicus in 
which there were myocardial or neurologic complications 

Author’s Summary 

Sonne Disentery Richard L Nelson, Am J Dis Child 41 15, 1931 

Attention is drawn to the possible importance of B dysenfenae Sonne as a 
cause of dysentery in children Methods for the isolation and identification of the 
Sonne bacillus are given Clinical features of the disease with case histones and 
clinical charts illustrative of the mild and severe forms are given 

Author’s Summary 

Ulcerative Lartngitis Due to Corinebacterium Ulcerans Jesse G M 
Bullowa and Mendel Jacobi, Am J Dis Child 41 120, 1931 

A case of fatal ulcerative laryngitis due to an atypical diphtheria-like organism 
and producing only a slight fibrinous reaction is reported The organism cultured 
from a laryngeal ulcer is identified as the Cotynebacto mm ulceiaus of Gilbert and 
Stewart, previously isolated only from nonfatal upper respiratory infections Both 
organisms produce extensive necrosis and ulceration without the formation of 
tjpical diphtheritic pseudomembrane The immunologic study of cases of diphtheria 

not responding to antitoxin is suggested . , „ 

Authors Summari 
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Death in Infections with Trypanosoma Equiperdum in Rats Justin 
Andrews, Carl M Johnson and V J Dorami, Am J Hyg 12 381, 1930 

It IS believed that T cqmpei dttin causes death, by asphyxiation, of the rat 
host into which it is eKperimentally introduced This is brought about by pul- 
monary edema due to partial obstruction of the circulation bj the agglutination of 
the trypanosomes in the heart and lungs The consequent anoxemia leads to a 
nonvolatile, uncompensated acidosis and to central necrosis of the liver, inter- 
fering with both Its gb'cogenic and its gb'cogenolytic functions and ultimately 
producing hypoglycemia Authors’ Suaimarv 


Experimental Amebiasis in Kittens Kentaro Hij^da, Am J H 3 ^g 12 401, 
1930 

It IS attempted to explain the manner of invasion into the tissues of the colon 
by Entameba histolytica, experimentally injected rectally into a limited number of 
kittens In the cases showing E histolytica in the stools during the first twelve 
hours after injection, the mucosa of the colon displays minute follicular ulcerations, 
and the superficial capillaries are engorged with leulcocj tes Up to fortj -eight 
hours following injection, the colitis produced is t 3 'pical of an 3 ’^ acute colitis, and 
no ameba can be demonstrated m the tissue Thereafter, different sired, ulcerated 
areas appear in the mucous membrane of the colon, and microscopicallj’^ their Avails 
appear coated with tissue debris, mucus, plasma and amebae A new conception 
of the mode of invasion is presented From the superficial ulcers in the mucous 
membrane, the ameba spread laterall}'' along the collagenous fibers of the sub- 
mucosa and also through the membrana propria The deep submucosa is invaded 
and Lieberkuhns’ glands are m turn invaded from their basal side Following 
this the epithelium exfoliates at the basal membrane, and the amebae occup 3 ’’ the 
empty spaces The submucosa is invaded by way of the fibrous tissue, and not 
through the lumina of Lieberkuhns glands p Guinand 


Rhinosporidium Seeberi Pathological Histologf and Report or the 
Third Case froai the United States C V Weller and A D Riker, 
Am J Path 6 721, 1930 

The first description of Rhmospondmm sccbcit was published in a thesis from 
Buenos Aires in 1900 by Guillermo Seeber, and since that time there have 
appeared in the literature at least twenty-five case reports from India and Ce 3 lon, 
sei'eral of them dealing with the occurrence of infection in anatomic locations 
other than the nose Three cases of this parasitic infection have been reported 
from Argentina and three wideb'- scattered cases from the United States In no 
instance is there any certainty concerning the mode of infection and transmission 
The possibility of an animal host, probably among the larger farm animals, seems 
logical in view of a history, m most cases, of exposure to such animals All 
efforts at experimental animal inoculation, however, have given negative results 
It seems remarkable that not one of the thirty or more cases reported has been 
in the female The gross lesion in the nose is described as a reddish-purple, rasp- 
berry-like jioL^pus, which external^ presents no features attracting particular 
attention A close examination of the cut surface, however, reveals the larger 
parasites as white spots of pinpoint size Histologically, a moderate^' edematous, 
vascular, connective tissue stroma is observed peppered Avith characteristic parasitic 
cysts, each a single organism in various stages of development The cysts average 
100 microns m diameter, being surrounded by a doubly contoured chitinous- 
appearing capsule The mature cj^sts contain many spores, which on rupturing are 
followed by a local proliferative foreign-body reaction in the polypus 

C G Warner 
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NetjRovaccinial and Herpetic Meningo-En cephalitis in Rabbits ETC 
Spooner, Am J Path 6 767, 1930 

The histologic observations in six neurovaccinal and four herpetic brains are 
described Intranuclear inclusion bodies are found to be the only sure distinctive 
feature of the herpetic disease In other respects the two diseases are essentially 
similar In neurovaccmia, the meningitis is the most conspicuous observation, 
both clinically and histologically Various spontaneous lesions in the brains of 
umnoculated laboratory rabbits are discussed Changes in the myelin sheaths are 
described m the brains of herpetic and vaccinal animals, but perivascular demyehni- 
zation of the kind characteristic of postvaccinal encephalitis in man was not seen, 
It is possible that the duration of the disease is a factor in tlie development of such 
a condition Since preparing this paper for publication, valuable articles on the 
histology of neurovaccinal encephalitis in monkevs and rabbits, hy Hurst and Fair- 
brother and by McIntosh and Scarff, have appeared in the Joiiinal of Pathology 
and Bactei wlogy (33 463 and 483, 1930) These papers are in agreement on the 
cardinal points of histolog}', such as the absence of inclusion bodies and the accen- 
tuation of the meningitis In neurovaccmia, McIntosh and Scarff emphasize the 
role of the vascular endothelium , this is undoubtedly damaged m the smaller 
vessels, and there are occasional evidences of its proliferation, but from the prepa- 
rations 111 this investigation the impression is derived that this feature of the 
disease is subsidiary to the general inflammation, and, moreover, it seems to be 
just as much a feature of herpetic encephalitis as it is of neurovaccinal encephalitis 

Author’s Summari 


The Identity of Yellow Fever Lesions in Africa and America Oskar 
Klotz and T H Belt, Am J Trop Med 10 299, 1930 

In our studies we have found that the quality of the lesions arising in jellow 
fever in Africa is similar to that of lesions occurmg in American cases Further- 
more, the incidence of various tj'pes of changes m different tissues is broadly the 
same, with differences only in a few reactions which may be accounted for by the 
technic applied In these more careful studies, applied to a larger number of cases, 
we have confirmed our previous observations that the nature of the pathologic 
processes arising in the yellow fever of Africa is identical with that of such processes 
occurring in American cases Variations that have been observed m the quality 
of the lesions here described are compatible with the variations that have been 
found in different strains of virus isolated in Anienca and m Africa 

Authors’ Summary 


Calabar Swelling in Lo\ Patient Asa C Chandler, Gibbs Milliken and 
Victor T Schuhardt, Am J Trop Med 10 345, 1930 

The appearance of three Calabar swellings on distant parts of the body of a 
patient infected with Loa worms following the release of some of the body fluids 
of a Loa worm under the conjunctiva at the time of its extraction, together with 
the production of a typical Calabar swelling by the injection of a filarial antigen, 
affords strong, if not conclusive, evidence for the allergic nature of these swellings. 


as first suggested by Fulleborn 


Authors’ Summary 


The Tropical Rat Mite as the Cause or a Skin Eruption and Vector of 
Endemic Taphus Ffver Bedford Shelmire and W alter E Dove, JAMA 
96 579, 1931 

Approximately 200 cases of “rat mite dermatitis’’ are reported from Dallas, 
Texas, and neighboring towns From persons having evidence of mite bites, and 
from their residences or places of uork, mites were collectetd and identified as 
Ltponyssiis hacoti Hirst At Dallas, Fort Worth, Henderson and Longview, Texas, 
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mites were collected from rats and weie identified as Ltponysstis bacofi In the 
same places, 11 proved cases and approximately 125 cases of suspected endemic 
typhus were reported The advent and coincidental occurrence of endemic typhus 
and the tropical rat mite m northern and eastern Texas suggest that these parasites 
may be vectors of the disease Authors’ SuvrjiiAR\ 

The Transmission or Periodic Ophthalmia oi Horses bv a Filtrable Agent 
Alan C Woods and Alan M Chesney, J Exper Med 52 637, 1930 

A filtrable agent has been obtained from the humors and tissues of the eyes of 
horses suffering from active periodic ophthalmia The intravitreous injection of 
this filtrate produced m normal horses the same clinical and pathologic picture 
observed m the natural disease When injected into rabbits, the filtrate produced 
a different clinical picture, but the essential pathologic lesions closeh resembled 
those found m horses After passage of the filtrable agent through six generations 
of rabbits, it again produced the clinical and pathologic picture of the natural dis- 
ease when injected into the eyes of normal horses It appears, in this epidemic at 
least, that this filtrable agent was the specific etiologic factor of the periodic 
ophthalmia Authors’ Sumjivrv 


Tvpiius Fever H Zinsser and M Rui? Castaneda, J Exper Med 52 865, 
1930 


In guinea-pigs inoculated with washed Rickettsiae from Alexican tjphus fevei 
a disease develops identical with that lesulting from inoculations with whole tunica 
SCI apings, blood or other virulent material, and the animals thereby become immune 
to European typhus fever The etiologic agent of Mexican typhus fe\er is the 
Rickettsia body of the type described by Mooser in the tunica vaginalis of infected 
guinea-pigs It is likelv that the etiologic agent of European typhus fever is an 


organism similar to this, but not identical with it in some of its minor biologic 


characteristics 


Authors’ Sujimart 


The Intra- Aural Administration or Certain Bacteria Associated avith 
Middle Ear Disease in Albino Rats J B Nelson, J Exper iMed 
52 873, 1930 

The infective capacity of three bacteria commonly encountered during a study 
of natural disease of the middle ear m a rat colonj" has been determined bj’’ direct 
intra-aural injection into jouhg rats One Aveek after the introduction of 
B actinoides, 75 per cent of the rats shoAved a purulent exudate in the middle ear 
cavity into Avhich the injection AA'as made, and 65 per cent Auelded pure cultures of 
the organism With hemolytic and nonhemolytic streptococci, 75 per cent shoAved 
a serous or mucoid exudate, and 12 per cent yielded the organism in culture With 
a diphtheroid, 18 per cent shoAved a gross reaction m the middle ear Avliieh Avas 
sterile m every case The experimental observations are discussed in relation to 
the etiology of disease of the middle ear Author’s Summary 

Streptococci in Infectious Arthritis and Rheumatic Fever R N Nae and 
E A Waxelbaum, j Exper Med 52 885, 1930 

On using the technic described by Cecil and his associates m chronic infectious 
arthritis, only one positive culture, a diphtheroid, A\'as obtained in ten cases of 
chronic infectious arthritis and sterile cultures m eleven cases of infectious arthritis 
and tAvelve cases of rheumatic fever A second senes Avas studied, the technic 
described by Cecil in rheumatic fever being used Synovial fluid, lymph glands and 
subcutaneous nodules, as well as the blood AA^ere cultnated Sei'en different organ- 
isms Avere isolated Since the same organism Avas not found m duplicate cultures, 
the authors believe their positive results to be due to contaminations 

L E Cooley 
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Studies on Tuberculosis I Reaction of the Connective Tissues or 
THE Normal Rabbit to Lipoids from the Tubercle Bacillus, Strain 
H-37, II Reaction of the Connective Tissues of the Normal Rabbit 
TO a Water-Soluble Protein and a Pol\ saccharide from the 
Tubercle Bacillus, Strain H-37 Spontaneous Pseudo-Tuberculosis 
Aspergillina as a Complication in Fraction Testing, III The 

Derivation or Giant Cells with Especial Reference to Those or 
Tuberculosis, IV The Relation or the Tubercle and the 

Monocyte-Lymphocyte R-vtio to Resistance and Susceptibility in 
Tuberculosis F R Sabin, C A Do\n and C E Forkner, J Exper 
Med (supp no 3), 1930, p 1 

I The hpoid fraction from the tubercle bacillus contains maturation factors for 
monoc 3 des, epithelioid cells and epithelioid giant cells The most important 
component of the lipoids for biologic investigation is the phosphatide A-3, since it 
produces the most massive reaction toward epithelioid cells and epithelioid giant 
cells, and also because it is the only partition of the lipoids that acts as an antigen 
The stimulus to the formation of tubercles resides in certain fatty acids of high 
molecular weight found in tubercle bacilli These fatty acids are present in the 
four major partitions of the lipoids and account in each instance for their specific 
actmty The most potent fatty acid in the production of tubercles is that derived 
from the phosphatide The purified, opticalty active phthioic acid obtained from 
the glyceride fraction, in small dosage, produces epithelioid cells, but more non- 
specific connective tissue, the optically inactive tuberculostearic acid is relatively 
inert The specific tuberculous tissue resulting from the intraperitoneal injection 
of the phosphatide from the tubercle bacillus undergoes resorption Two mecha- 
nisms in its disappearance similar to those operating m the disease have been seen 
caseation in which masses of degenerating epithelioid cells become infiltrated with 
leukocjtes, and phagocytosis of the cellular debris by clasmatocytes, without casea- 
tion Besides the specific reaction of the lipoids, these factors also produce a marked 
growth of nonspecific connective tissue cells, without, however, anj reaction toward 
fibrous tissue in the acute stages All the subfractions from the lipoids are irritat- 
ing when injected into the peritoneal cavitv, calling leukocj-tes into the tissues and 
stimulating clasmatocj tic activity The unsaponifiable substance from the purified 
wax IS particularlv active in producing an extreme general reaction of connective 
tissue cells 

If From these studies we conclude that the water-soluble protein from the 
tubercle bacillus, when not denatured, is toxic to normal rabbits, inducing fever 
and hemorrhage when introduced intravenously, but it is not lethal except in 
massive doses By the intraperitoneal route it is less toxic, but calls forth a local 
response of leukocytes and phagocytes without any striking proliferation of new 
connective tissue Damage to the endothelium is indicated by hemorrhage, chiefly 
in the bone marrow luberculous guinea-pigs succumb rapidly to protein 304 
when given intrapentoneally The polysaccharide is nontoxic when introduced 
intravenously into the normal animal , when introduced intrapentoneally, on the 
other hand, it is irritative, and each succeeding dose continues to elicit a fresh 
emigration of leukocytes from the vessels These leukocytes appear to be 
damaged, for they are activelj’’ engulfed by clasmatocytes Guinea-pigs with 
extensive tuberculosis may die soon after subcutaneous or intraperitoneal injections 
of the polj^saccharide Aspergillina fungus may produce a pseudotuberculous 
lesion, resembling, both macroscopically and microscopically, the cellular reaction 
of tuberculosis The absence of positive skin tests with old tuberculin when such 
lesions are present, as furthermore when tuberculous tissue has been produced 
by chemical stimulation with the tuberculophosphatide, emphasizes the necessity 
for considering tubercle formation as a mechanism apart from allergy in 
tuberculosis 

III There are two types of giant cells discriminated by their method of 
formation, one is derived from a single monocyte or epithelioid cell and the other 
by the fusion of cells The epithelioid giant cell is Wmed by amitotic nuclear 
division, it tends to be small, simple and relatnely uniform in structure, its 
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essential structure is a rosette of fine vacuoles which in the living state are 
stainable with neutral red The foreign body t 3 'pes show extreme variation in size 
and structure, according to the nature and the number of the cells out of which 
they are made They lack any constant cytoplasmic pattern Both of these types 
of giant cells are probably formed in response to the need for phagocjtosis of 
foreign material In tuberculosis it is probably only certain specific portions of 
the lipoids that induce the production of mononuclcated and multmucleated epithe- 
lioid cells The stimuli for the formation of giant cells of the foreign bodj type 
are much more varied than those that produce epithelioid giant cells 

IV In rabbits receiving a standard dose of bovine tubercle bacilli, a high 
preinfection monocjde-h'mphocyte ratio in the circulating blood has been correlated 
with the development of an acute fulminating tuberculous infection, but with an 
average or low index, the course of the disease has varied Susceptibility has 
been further marked by the promptness with which the monoc 3 de-lymphocyte index 
rose after infection and with its maintenance at a high level, resistance, on the 
other hand, has been evidenced b 3 '' a continued low index The monocyte-l 3 'mpho- 
C 3 te index is one measure of resistance to tuberculosis Some evidence has been 
presented to show that when monoc 3 des, the forerunners of the epithelioid cell, 
are decreased through the action of an antiserum, a greater proportion of the 
animals survive into the chronic stage of the disease tlian do the controls The 
production of tuberculous tissue in considerable quantit 3 ' by injection into the 
tissues of the phosphatide or liquid saturated fatt 3 ’^ acid from the tubercle bacillus 
does not render the animal allergic, and seems definitel 3 ’^ to lower resistance to 
the disease on subsequent infection with tuberculosis The degree to which the 
tissues react specificially vith the formation of new epithelioid cells is indicated 
bv the amount of the change m the monocyte-lymphocyte index m the blood The 
differences observed in individual animals m the amount of tissue reaction to a 
given amount of phosphatide derived from the tubercle bacillus are definite and 
are similar to those long noted m connection with humoral antigen-antibody 
responses with proteins Both in tuberculosis and after mtraperitoneal injections 
of the phosphatide, the relationship of monocyte to lymphocyte m the blood before 
death has been a measure of the extent of the epithelioid and lymphoid proliferation 
found at autopsy Hence, the monoc 3 'te-lymphocvte ratio can be taken as an index 
of the relative abundance of these cells m the tissues Antigenic intravenous doses 
of the phosphatide, or of antiphosphatide serum, given either before or after infec- 
tion, may give a slight protection to an animal if the dose of infecting organisms 
IS not too great Taken together, the observ'ations of the present paper implicate 
the monoc 3 de and its derivative, the epithelioid cell, when harboring living bacilli, 
as factors m the spread of tuberculosis m the animal The type of reaction of an 
animal to the lipoids of the tubercle bacillus, whether predommatelj'^ cellular or 
humoral, ma 3 ’- be a decisive factor in determining resistance on the one hand and 

susceptibility on the other a > c- 

Authors Summaries 


Boric Acid tor the Preservatiox or Milk Natuiuvlly Infected with 
Brucella Abortls J Traum and B S Henry, J Infect Dis 47 380, 
1930 


Boric acid m 1 per cent concentration is a convenient, efficient and safe 

preservativ'e for milk that is to be injected into guinea-pigs to determine the 

presence or absence of B) ucclla abo? Itis . , „ 

Authors Summarv 


The Growth and Toxin Production of Corv nebacterium Diphtheriae 
IN SvxTiiETic Mediuvis M E Mav^r, j Infect Dis 47 384, 1930 

The svnthetic medium devised by Braun and Hofmeier was found to afford a 
better basic medium for the study of growth and toxin production of C dtphfhci lae 
than the medium of Uschmskj, Hadle 3 or Dolloff The comparative nutritive 
values of ten amino-acids were studied, three strains of Park 8 and three more 
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recentlj’- isolated strains being emploj'ed The simple mono-amino-acids, such as 
alanine, phen 3 dalanine, valin and especially glycine, were more effective in stimu- 
lating growth in a S3'nthetic medium than the more complex mono-amino-acids that 
were tried The nitrogen-bearing constituents of the Braun and Hofmeier medium 
were modified considerably before moderate production of toxin was obtained The 
cystine content was increased fourfold, to the point of maximum solubility in this 
solution, asparagin or ammonium succinate replaced the sodium aspartate, and 
glycine was added A virulent strain, 4703, one strain of Park 8 and an avirulent 
strain, 4104, were adapted to growth on S 3 mthetic mediums The virulent strain 
4703S produced toxin on synthetic mediums after six months’ cultivation on 
protein-free mediums The most potent toxin produced by strain 4703S had a 
minimal lethal dose of 0 1 cc and a skin test dose of 0 0001 cc Strain Park 8T 
elaborated a weaker toxin in synthetic mediums, with a mmal lethal dose of 
0 S cc and a skin test dose of 0 0005 cc The experiments described seem to 
indicate that several factors control the production of toxin in synthetic mediums 
Its appears that the strain must be thoroughl 3 ' adapted to rapid growth and forma- 
tion of pellicle in protein-free medium It appears, further, that the medium must 
provide not only nutrients for growth and pellicle formation, but these nutrients 
should also favor the appearance or maintenance of the toxigenic variants that 
occur in consequence of a dissociative process Author’s Summary 

Experimental Rabies in White Mice and Attempted Chemotherapy 
A Hoyt and C W Jungeblut, J Infect Dis 47 418, 1930 

T 3 'pical and constant rabies may be produced in white mice by intracerebral 
injection of fixed virus A dose of virus approximating a minimum lethal dose 
may be determined Prophylactic administration of various drugs (particularly 
arsemcals and quinine derivatives) failed to protect animals infected intracerebrally 
by single or multiple minimal lethal doses The period of incubation of the disease 
consistently showed a very slight prolongation following injection of silver 
arsphenamme Authors’ Summary 

The Identificatiox of a Streptothrix Isolated from a Human Being 
Infected with It G Mehrten and R S AIuckenfuss, J Infect Dis 
47 425, 1930 

Reports of infections with Sti cptotitni have been accumulating for many years 
Although clinical data are fairlv abundant, bacteriologic data are incomplete in 
most of the reports of cases The accompanying table gives the characteristics 
in some cases reported in the literature, as well as the characteristics of the 
strain isolated at Barnes Hospital Bacteriologic studies in many reports were 
not extensive enough to make their inclusion in this table practical Those cases 
in which the organisms formed granules m tissue or pronounced swellings at the 
ends of the filaments in culture were not included Onb'- a few studies on the 
fermentation of sugars by this organism are reported m the literature The 
organism isolated by Giddmgs did not ferment dextrose, lactose, saccharose or 
mannite Neither did it produce hemob'sis The strain isolated by Blake from 
a case of rat-bite fever did not ferment dextrose, inulin, lactose, mannite, raffinose, 
saccharose or salicm Serologic studies were made bj"- Claypole, who used the 
complement-fixation reaction The serums showed cross-reactions with other 
members of the group, as w'ell as wuth tubercle and lepra bacilli, so that the 
method w'as not satisfactorj for classification It is evident from a review^ of 
the literature that the strains of Sti eptothii'i that have been described differ 
marked^’- m their characteristics as observed b 3 i ordmar 3 i bacteriologic methods 
Anj further subdivision of the group by the present methods of study is imprac- 
ticable and of no significance as regards the t 3 pe of disease The strain that w^e 
have isolated approaches most nearly in its characteristics that described by Horst 

Authors’ Summary 
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T\pes or BrtjCelta i\ One Hurdred \nd Twenty-Nine Cases or 
Undulant Fever W N Peastridge and J G McAirine, J Infect 
Dis 47 478, 1930 


One hundred and twenty-nine strains of the genus Biucella isolated from cases 
of undulant fever in the United States and Europe were classified by Huddleson's 
dye plate method and by their ability to utilize dextrose Sixty-three of these 
strains vere found to be of the bovine type of Bi ahotlw! and the remaining 
sixty-six of the porcine type The average, minimum and maximum amounts 
of available (1 per cent) dextrose utilized b}' the two tvpes of Bt abortus of 
human origin are as follows bovine type, 0 88 per cent, none and 3, respectively , 
porcine type, 10 per cent, 3 3 per cent and 18 2 per cent, respectively The 
results obtained by Huddleson’s dye plate method were in close agreement with 
those obtained by the dextrose utilization method Authors’ Sewmarn 


Decomposition or Urea dn Bacileus Proteus A A Dan, W Gibbs, 
A W Walker and R E Jung, J Infect Dis 47 490, 1930 

Bacillus piolcus was cultivated m plain, dextrose urea and urea-dextrose urea 
broths Dextrose exerted a sparing action for the protein, but in the urea broth 
increased the formation of ammonia When, however, the markedlj' greater 
number of organisms in the dextrose urea broth, attributable to the maintenance of 
a more favorable reaction for grow'th by the interaction of the end-products of 
dextrose and the breakdowm of urea, is considered, it becomes apparent that less 
h 3 droljsis of urea per unit volume of organisms occurred than in the plain urea 
broth The same mechanism w'as responsible for the greater destruction of 
dextrose observed m the presence of urea In actively growing cultures of 
B pi otcus in urea broth, a very small amount of grow'th brought about a marked 
breakdow'n of urea, whereas massive growths of organisms that were not repro- 
ducing (resting) w'ere required to produce an equivalent change With the latter, 
the urea-sphtting was roughly proportional to the mass of the organisms Urea 
did not meet the nitrogen requirements of the organism, as tested in a varietv 
of S 3 'nthetic mediums The inference is w'arranted that the urea activity is oiilv 
incidental to the metabolism of the organism and not concerned with its vital 
needs Great difference in morphology w'as encountered when B ptoteui was 
cultured on plain agar, dextrose agar and urea agar Further confirmation of the 
endocellular nature of the enzyme was found in the ability of chloroform-killed, 
W'ashed organisms to hydrobze urea Organisms so killed were decided^' less 
effective than vigorously reproducing bacteria The addition of dextrose to the 
urea solution augmented the urease activity of moist chloroform-killed organisms, 
but W'as without influence on dried chloroform-killed organisms 

Authors’ Suaimara 

Human Carriers or Streptococcus Epidemicus I Pilot, B Hallman 
and D J Davis, J Infect Dis 47 503, 1930 

Sti cptococcus epidemicus is found in the throats of persons during interepidemic 
periods The chief habitat appears to be the crypts of the faucial tonsils Three 
carriers of 6' epidemicus had enlarged tonsils, cervical adenitis and arthritic pains 
The recognition of these carriers is important because of their possible role in 
the transmission of the disease to others and particularly in the accidental infec- 
tion of the udder of the cow', with subsequent explosive epidemic sore throat 

spread through the milk . , „ 

^ Authors Summary 

Sporadic Septic Sore Throat Due to Streptococcus Epidemicus I Pilot 
and D J Davis, J Infect Dis 47 507, 1930 

The three cases were all sporadic The source of infection w'as undetermined 
It is possible that in such sporadic cases, carriers of S epidemicus are the source 
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of infection, but milk as a source cannot as jet be ruled out Investigations 
bearing on possible sources are being made Recently, we recognized 5" epidemiciis 
m the exudates of active otitis media, mastoiditis and cervical adenitis The 
throats did not reveal acute tonsillitis However, 6" epidcmicus may be present 
m the throat cultures Some of the patients had a definite history of tonsillitis, 
but others were apparently well until otitis media developed It would appear 
that S' -cpideimcits may also cause mild inflammations of the throat or upper 
respiratory passages, which may be complicated by acute otitis media and 


mastoiditis 


Authors’ Summary 


Herpes Encephalitis ix Monrevs or the Gen^s Cebus, with Observ'’a- 
TioNs ON THE Green STREPTOCOCCUS E B McKiNLEY and M Douglass, 
J Infect Dis 47 511, 1930 


Herpetic encephalitis has been produced in five of nine monkeys of the genus 
Cebus The disease m its acute and subacute form closely resembles human 
encephalitis The pathologic lesions are also similar to those of the human 
maladj’-, except for the presence of intranuclear herpetic inclusion bodies in the 
ganglion cells of the cortex The disease kills Cebus monkeys m from six to 
eleven days Secondary invading streptococci were demonstrated in the brain 
of one monkey Healthy monkejs receiving an emulsion of the brain of this 
monkej did not show any streptococci, either on cultivation of tlie brain or on 
inoculation of it into rabbits Our studies indicate that the green streptococcus 
IS not related to the virus infection in question, but that this microbe may, in 


occasional animals under optimum conditions, invade the central nervous system 
after the “soil” has been previously prepared by the virus We therefore see no 
reason lor attaching an etiologic relationship to the green streptococcus in such 
a disease as encephalitis Difficulty has been met with m attempting to transmit 
herpes encephalitis from monkey to monkey This may be due to the chance 
selection of refractory animals, or in some manner a neutralization of the herpes 


vnrus may occur m the brains of some monkejs 


Authors’ Summary 


Experimental Studv of Dengue Fevfr G Blanc and J Caminopetros, 
Ann de I’Inst Pasteur 44 367, 1930 


In an extensive report of sixty-nine pages, the subjects of transmission by 
insects, infection of laboratory animals, immunity, properties of the virus and vac- 
cination are discussed It is noted that Stegomyia, which were maintained as long 
as 228 days m the laboratorj', may acquire the virus from the blood of a patient 
up to the fifth day of the disease , they become infective after eight days and remain 
so for at least 174 daj^s, or virtually for life, if kept in a temperature of 20 C or 
higher Animal experiments were successful m four genera of monkeys, dogs 
and rabbits were negative, and rats were doubtful, but a silent or mapparent 
infection occurs in guinea-pigs, monkeys and man A firm immunitj seems to be 
assured following an attack, but convalescent serum fails There was no apparent 
cross-immunity wuth vellow fev^er serum The virus is not preserv'ed by drying 
Bile-treated, inactive virus conferred no immunitj% although repeated inoculations 
indicate some degree of immunity Double vaccination was performed with (1) 
bile-treated (1 15) inactive virus and with (2) bile-treated (1 20) virus immunized 


against a heavj' dose of active virus 


M S Marshall 


The Growth of Anaerobes in Relation to Potential of Medium Harry 
Plotz and Jean Geloso, Ann de I’lnst Pasteur 45 613, 1930 

Potentiometric and colorimetric studies on the changes m the ox-red potential 
m cultures of anaerobes are reported Sterile broth develops an rHs of 7 5 at 
37 C, which corresponds to tliat developed bj' dextrose alone A limiting value 
of rH 2 of 5 5 IS developed during the growth of anaerobes This change in 
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potential is analogous to that produced by the addition of platinum black to the 
broth and indicates that the dehydrogenation of the dextrose is catalyzed by the 
growth of the micro-organisms The results show that a rapid growth of anaerobes 
IS obtained only when the rHa lies between 0 and 14 C E Clifton 


Relation or Bacterium Granulosis to Trachoaia P K Olitska, Rev 
internat du trachome 7 173, 1930 

Up to the present, typical bodies, either intranuclear or cytoplasmic, such as 
characterize true filtrable virus diseases, have not been found m trachoma 
Although this work is still in progress, the tentative opinion at this moment is 
that whenever bodies are seen, they can be shown to be bacteria, artefacts, pigment 
or structures similar to those found in preparations of smears taken from normal 
human or simian tissues 

In an experiment in which twelve macaques were emplojed, we ha\e found 
that Bactoinm gtanulosis is inactive m monke 3 's that are immune to the organism, 
but that it is specifically pathogenic m those that are normal and m those that 
are immune to spontaneous folliculosis Converselj", the suspensions of tissue 
derived from a monkey with spontaneous folliculosis induce a follicular conjunc- 
tivitis in normal monkeys and in those immune to Baclciuini gianulosis, but are 
inactive m macaques that are resistant to the spontaneous disease 

Charles Weiss 

Enlargement of the Spleen in Undulant Fever H Schottmuller, 
Deutsche med Wchnschr 56 1813, 1930 

An enormous enlargement of the spleen in a case of undulant fever is reported 
The presence of a large spleen should direct attention to the possibility of undulant 
fever 

Hepatitis and Cholecystitis, a Specific Complication of Scarlet Fever 
Toxin H Schoitmuller, Klin Wchnschr 10 17, 1931 

From a clinical study of four patients and a clinical anatomic study of a 
fifth patient, the author concludes that the streptococcus toxin of scarlet fever is 
responsible for certain changes in the liver and gallbladder 

Fahr reports the anatomic study of Schottmuller’s fifth patient (Kim IVclmsch 
10 20, 1931), and describes the exudates of plasma cells, lymphocjdes, histiocytes 
and eosinophilic leukocytes m Glisson’s capsule of the liver, especially around the 
small bile ducts Of special interest Avere the focal proliferative changes m the 
intima of the hepatic veins and the extensive cellular infiltrations of the entire 
wall In addition, the wall of the gallbladder was diffuselj’- infiltrated Avith cellular 
exudates Fahr does not consider these changes specific Edwin F Hirsch 


The Growth Forms and Virulence of Hemolytic Streptococci H 
Schottmuller, Khn Wchnschr 10 107, 1931 


Hemolytic streptococci conserved for a time on silk threads or treated Avith 
chemicals, under the influence of animal and human tissues, are so modified that 
they form green colonies instead of hemolytic ones The green colony form is 
avirulent Author’s Summary 


A. Paratyphosus B Epidemic A Pierach, Munchen med Wchnschr 77 
2181, 1930 

An explosive epidemic during which about sixty persons became infected with 
paratyphoid B organisms occurred in a hotel The infections Avere due to food 
supposedly contaminated b 3 ' a carrier in the kitchen The routine examination 
of persons Avho handle food for carriers of disease is again emphasized 

Edwin F Hirsch 
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Inclusion Bodies in Herpes Simplex Hotori Wa.tanabe, Zentralbl f 
Bakteriol 116 38, 1930 

Watanabe scarified the cornea and skin of rabbits applied herpes virus Basle 
III of Doerr and herpes virus Dahlem of Gildemeister and Herzberg and examined 
sections taken from one to seven days thereafter Inclusion bodies that resembled 
Guarnieri bodies were found in the cytoplasm of the epithelial cells as well as 
in the connective tissue cells of the substantia propria Inclusion bodies of the 
type described by W Lowenthal were not found One colored plate is shown 

Paul R Cannon 


The Pathogenesis or Typhoid Infections Alice Waldmaxn, Zentralbl f 
Bakteriol 116 68, 1930 

The author infected mice with the Breslau strain of Bacillvs cjitei itidis, bv 
subcutaneous, intravenous and enteral methods, and studied the histopathologic 
effects, in an attempt to determine whether or not such infections are enteral or 
hematogenous m origin With the subcutaneous and intravenous methods, the 
principal changes occurred in the liver and spleen as nodules of histiocytic com- 
ponents, whereas Pyer’s patches and mesenteric lymph nodes were unaffected 
The latter were affected only when the micro-organisms were fed, followed later 
by the characteristic nodules of focal necrosis in the liver and the spleen 

The conclusions drawn are that these experiments offer no support to the 
views of Sanarelli, Besredka and others that the typhoid infections are primarily 
hematogenous with later localization in susceptible tissues, i e , the lymphoid 
structures of the intestinal tract Rather, the evidence supports further the con- 
ception that the intestinal manifestations are the reactions of the lymphatic appa- 
ratus to the primary infection through the intestinal mucosa 

Paul R Cinnon 


Protection or the Spleen and the Reticulo-Endothelial Ststem 
Against Spirochaeta Duttoni \nd Trtpanosoma Gambiense T H 
Aaiako, Zentralbl f Bakteriol 116 280, 1930 

Amaka found that the combination of splenectomy and blockade markedly 
reduced the resistance of mice to Spu ochaeta dnltom and of guinea-pigs to 
Ti ypanosovia gambiense, the death rate being as high as 95 per cent Com- 
pensation of the remainder of the reticulo-endothelial system occurred within four 
days after splenectomy Partial splenectomy and implantation of the spleen after 
previous splenectomy also ensured favorable protective effects 

Paul R Cannon 

Experimental Syphilis of Rabbits T Tani, Kakishita and K Snito, 
Zentralbl f Bakteriol 116 471, 1930 

The authors found a difference in susceptibility of different races of rabbits to 
inoculation of cultures of spirochetes of syphilis, the short-eared albino being the 
most susceptible The parenchyma of the testis was the most susceptible tissue into 
which an injection was made, as compared with the scrotum, prepuce, skin of 
the back and vaginal mucosa Infected testes, conserved m the icebox, were 
infectious for five da 3 s Infection was more certain during cold weather than 
during warm periods Supermfections were difficult to secure with homologous 
strains, but were obtained m approximately 40 per cent with heterologous strains 

Paul R Ca.nnon 
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The Action oi Slightlt Virulent Tubercle Bacilli in Experiments 
WITH Animals P Uhlenhuth and W Seifiert, Ztschr f Immumtats- 
forsch u exper Therap 69 187, 1930 

Attenuated tubercle bacdli maj’^ cause extensive tuberculosis in susceptible 
guinea-pigs In one instance, BCG regained full virulence for guinea-pigs and 
rabbits after a sojourn of one and one-half years in guinea-pigs 


The Influence of Hematotoxic Substances on Experimental Tubercu- 
losis H Shirai, Jap J Exper Med 8 457, 1930 

The factor causing anemia and the inhibitor}” influence on the tuberculous 
changes do not run parallel Both hydroxylamine and glycerin cause an anemia, 
but they have no inhibitory influence on the tuberculous infection Pyrodine 
causes an anemia and also shows a marked effect on the tuberculous change The 
tuberculous change is not due to the anemia, but to the chemical nature of the 
substances From these results and those of other workers, the inhibitory action 
seems to be due to the hydrazine group Phenylhydrazine hydrochloric acid, 
methylphenylhydrazme and p-tolylhydrazine hydrochloric acid, as well as the 
substances mentioned, have the same effect on tuberculous infections and all have 


the hydrazine group as a common radical 


Edna Delves 


Infection of B Anthracis Through the Guinea-Pig’s Mucous Membrane 
K Kagata, Jap J Exper Med 8 489, 1930 

There is a marked difference in the relation of the skin and the mucous mem- 
branes to B anthiaas Given orally, the organisms were found to penetrate the 
mesentery and reach one or two viscera in a short time At the same time, a 
few bacilli were found in the small intestines After three hours no organisms 
were found in the mesenteric glands or other viscera Also the percentage of 
organisms was greater in the large intestines than in the small After twenty- 
four hours. It was impossible to find any bacilli in the intestinal canal or the 

Edna Delves 


Medicolegal Pathology 

Trauma and Dementia Paralytica J V Klauder and H C Solomon, 
J A M A 96 1, 1931 

This article considers the medicolegal relations of trauma to dementia paralytica 
Each case must be considered on its own merits with respect to (1) the effect 
of trauma on intracranial contents, (2) the meaning of symptoms during the inter- 
calary period and (3) the probable modification of the patient’s usefulness and 
longevity The relation of trauma to the localization of syphilitic lesions is 
discussed 

Histopathologv or Different Types or Electric Shock on Mammalian 
Brains L R Morrison, A Weeks and S Cobb, J Indust Hyg 12 
324, 1930 

This article briefly reviews the literature as to the pathologic effect of electnc 
shock on tissues, especially of the brain, and in addition clearly portrays the 
histologic changes in the brain following repeated sublethal shocks from a given 
quality and quantity of current Rabbits, guinea-pigs and cats were used to 
illustrate the effect of carefully measured amounts of different kinds of current 
From a histopathologic standpoint, in the cases in w'hich repeated shocks were 
gnen wuth induction coil current, the dominant features in the brain rvere 
hemorrhage, dem}ehnization, glial proliferation, excessive swelling and liquefaction 
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of the ganglion cells Swelling of the oligodendroglia is one of the first signs 
even in cases in which a few shocks of three seconds’ duration are given, death 
occurring in a few hours, or in those in which a single shock of from thirty to 
fifty seconds’ duration is gnen, with almost immediate death Pencapillary hemor- 
rhage IS another early sign In older cases perivascular gliosis and demjehnated 
spots are seen In animals shocked with a condenser discharge under the same 
conditions, which lived for from seren to seventy-two days, there were swelling 
and liquefaction of the ganglion cells and increased glial activity in the myelin, 
the ependyma and around the blood vessels, essentiallv the changes in shock 
induced by current from an induction coil However, a limited perivascular 
necrosis was characteristic of this group The series shocked with A-C current 
showed a greater tendenc} to hemorrhage, especially in the choroid plexus and the 
ventricles Pencapillarv extravasation of the blood, especially in the basal 
ganglions and the medulla, was more fiequent, while hmphocytic infiltration of 
the pia and around the vessels w^as a prominent feature Liquefaction of the 
ganglion cells w'as uncommon in the senes shocked with A-current, the tjpical 
features W'ere a greater tenaency tow'ard hemorrhage, shrinkage of the ganglion 
cells, a mild reaction of the glia and an absence of demyelinization Under 
similar conditions, the series shocked wuth a condenser discharge showed swollen 
ganglion cells, as in the induction senes, the glial reaction not being as severe 
In this type the myelin is not broken down but shows vacuolization and mucoid 
degeneration, w'hich is more severe than m any of the other forms 

C G Warner 


Traumatic Asphwia W R Laird and M C Borm‘\n, Surg Gynec Obst 
50 578, 1930 


Although 138 cases of traumatic asphjxia have been reported heretofore in the 
medical literature, it is probable that the condition is more frequently found than 
the literature would indicate Among the factors responsible for the morbidity 
of this condition are the occurrence of panics m large crowds, the collapse of large 
structures seating or housing large collections of people, human negligence and 
the desire for speed The consequent use of machinery in industry and vehicles 
for rapid transportation have added materially to traumatic asphjxia For the 
sake of accuracy and clarity, the authors suggest that the term traumatic asphjxia 
be applied to patients in whom there has been a squeezing compression of the 
chest and upper part of the abdomen with cessation of respiration for an abnormal 
length of time They suggest that the local cvanosis occurring in an extremity 
following local trauma or pressure be called traumatic cjanosis, and that the 
rarely observed cyanosis occuinng during an attack of grand mal epilepsy be 
termed epileptic cyanosis 

The typical syndrome described foUowung traumatic asphjxia consists of cessa- 
tion of respiration, with or without loss of consciousness, visual disturbances or 
blindness , extreme purplish cyanosis of the upper part of the trunk, the neck and 
the face, and subconjunctival hemorrhage The invariable subconjunctival hemor- 
rhage noted m this condition has a peculiar lozenge or w'edge-shaped distribution, 
due to lack of supporting tissue The cj'anosis is probablj essentially due to 
capillary and venous dilatation and engorgement as revealed bi histologic studies 
klultiple unsuspected fractures, especially of the thoracic \ertebrae, maj’- be asso- 
ciated and remain undetected, without roentgen examination The probability of 
associated injuries to intrathoracic and abdominal -viscera must ahvays be 


remembered 


C G Warx’Er 


The Relation of Surroundings and TR\u^I^ to Diabetes F Umber, 
Klin Wchnschr 10 5, 1931 

True insular diabetes does not result from psjchic trauma, it results from 
phjsical trauma onh when most of the pancreas has been destroied A psjchic 
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or physical trauma may disclose a diabetic disposition or may aggravate an 
existing diabetes These accentuations are usually insignificant 

Edwin F Hirscii 

Acute Degenerative Changes in Ammon’s Horn in Fresh Gunshot 

Wounds or the Brain K Neuburger, Krankheitsforschung 7 219, 1929 

In gunshot wounds of the brain, degenerative changes and necrosis occur m 
Ammon’s horn owing to disturbances in the circulation These changes occur 
early after the injury and appear to be due to a local anemia from vasoconstriction 

Necrosis or Uterus Following Injection or Soap Pow'der W Bicken- 

BACH, Med Klin 26 1663, 1930 

Solution of soap powder was injected into the uterus to produce abortion 
On account of peritonitis, laparotomy was performed and the uterus removed about 
tw'enty-four hours after the expulsion of a fetus of 3 months The uterus and the 
tubes were found to be extremelj’^ necrotic, owing it is believed, to alkali 
hydroxides m the soap pow'der 

Techmeal 

The Neutral Red Test in Pernicious Anemia S J Cohen, M J 

Matzner and Irving Gray, Arch Int Med 46 979, 1930 

Three cases have been reported of patients wnth pernicious anemia in whom 
injected neutral red w'as recovered m the gastric extractions Previous investi- 
gators have emphasized the diagnostic value of the neutral red test in pernicious 
anemia Investigators have never before been able to recover neutral red in the 
gastric specimens in true pernicious anemia Ihe value of the test for neutral 
red is always questionable, because the presence of the dje in the stomach maj 
be accounted for by regurgitation of the duodenal content A simple and rapid 
method for the detection of neutral red in the gastric content is described The 
presence of neutral red in the gastric extractions does not in itself exclude the 
diagnosis of pernicious anemia Authors’ Summart 

The Cholesterol Partition or the Blood Piasma in Parench> m\tous 

Diseases of the Liver Emanuei Z Epstein, Arch Int Med 47 82, 1931 

An added insight into the complex problem of the liver function seems to be 
gleaned from the determination of the total and cholesterol ester, a simple method 
that requires only from 1 to 2 cc of blood plasma, and that can be repeated 
throughout the course of the disease Ten cases of acute, diffuse, parenchymatous 
damage of tlie liver have been studied The cholesterol ester values in the blood 
plasma w'ere found to be diminished or entirely absent, corresponding with the 
severity of the disease process With the improvement in the condition the ester 
^alues rose to their absolute and relative normal proportions This progress as 
revealed by the ester values paralleled in large measure the general condition 
of the patient and the other liver function tests In four cases of atrophic cirrhosis 
of the liver, with its slow evolution, slight damage and ample regeneration, the 
cholesterol partition was normal The ester values seem to offer some means of 
diagnosing parenchymatous damage of the liver and, when repeated during the 
course of the disease, some prognostic significance Author’s Summary 

The Marchi IMethod Donald Duncan, Arch Neurol & Psychiat 25 327, 
1931 

Duncan studied the significance of so-called Elzholz bodies as brought out bv 
the method of klarchi in human material, but especiallv m rats, dogs, rabbits and 
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cats Tlie bodies are minute particles of mvelm that stain black or brown with 
osmic acid They are situated between the myelin and the Schwann membrane 
or within the myelin and m the nodes of Ran\ier The Elzholz bodies are much 
in evidence in secondary (wallerian) as well as in so-called primary degeneration 
of the nerve In the latter condition, the myelin is involved but the axon is spared 
Duncan concludes that normal fibers alwavs contain some black globules and 
irregular areas, and that the amount of Elzholz bodies depends on the technic 
of the Marchi method 


Fixation in formaldehyde, for instance, produces numerous artefacts, and for 
this reason the formaldehyde should be completely washed out m running water 
before the osmic acid mixture is used The Bush modification (the mixture con- 
tains 1 part of osmic acid and 3 parts of sodium lodate in 300 parts of distilled 
water) is considered the best and most valuable method Duncan does not consider 
the Marchi stain specific for wallerian degeneration The strength of the osmic 
acid solution is of great importance m its application George B Hassin 


A. Method for the Differential Staining of Gram-Positive and Gram- 
Negative Bacteria in Tissue Sections J H Brown and Lena Brenn, 
Bull Johns Hopkins Hosp 48 69, 1931 

The authors present the following method of differential staining Stain 
oaraffin sections in freshl}' filtered alum-hematoxyhn (Harris) for from two to 
five minutes Wash in acid alcohol (3 per cent hydrochloric acid m 9S per cent 
alcohol) until light pink Wash in ammonia water (1 cc of aqua ammoniac m 
100 cc of water) until blue Wash in water and pour on the following mixture, 
staining for two minutes In a small vial mix S drops of S per cent sodium 
bicarbonate containing 0 5 per cent phenol, with 0 75 cc of a 1 per cent (by 
w'Cight) aqueous solution of gentian violet At this point it is better to proceed 
with one slide at a time Wash quickly with water and cover with compound 
solution of iodine for one minute Wash with water, blot and decolorize m 1 part 
ether plus 3 parts acetone , drop the solution on the slide until no more color 
comes off Blot and stain with rosanilme hvdrochloride (0 005 Gm per hundred 
cubic centimeters of w'ater) or basic fuchsin (0 1 cc of saturated alcoholic solution 
per hundred cubic centimeters of water) Wash in water and blot, but do not 
allow the section to dry Pass through acetone, decolorize and differentiate by 
dropping over the section a solution of 0 1 Gm of picric acid in 100 cc of acetone 
until the section becomes yellowish-pink This is the most critical stage of the 
process and should be carried out by holding the slide over a white plate or dish 
Most of the fuchsin should be decolorized from the tissue, but the gram-negative 
bacteria should remain red Pass successively through acetone, equal parts of 
acetone and X 3 "lene and \ylene After clearing in xvlene, mount in balsam 

Edna Delves 


A Reagent for Demonstrating Fungi in the Skin Scrapings and Hair 
T CoRNBLEET, J A M A 95 1743, 1930 

Several drops of water are used to dissolve a relatively large quantit 3 ^ of 
sodium sulphide cr 3 stals Equal parts of this solution and 95 per cent alcohol are 
mixed A precipitate develops which redissolves as distilled w^ater is added drop 
bv drop The reagent should be kept m a paraffin-coated, glass-stoppered bottle 
The alcohol removes the oil at the surface of the keratin and between the layers 
of scales and also gives a refractive index that makes the structures more easily 
visible The scales and hair should be soaked in ether to remove the oil at the 
surface After the material has been placed on a slide under a cover glass, several 
drops of reagent are added In several minutes, if the cover glass is gently 
tapped down, the clearing will occur more rapidly Fiv^e or ten minutes are suffi- 
cient to obtain a satisfactory clearing The microscopic picture is clear, and the 
v'egetative structures are easib seen Edna. Delates 
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PHILADELPHIA PATHOLOGICAL SOCIETY 

Regular Meeting, Jan S, 1931 

BALDbiN Luckl, Picstdcnf, m the Chau 

The William Wood Gerhard Gold Medal of the Philadelphia Pathological 
Society was a^\arded to Dr Simon Flexner, director of the Rockefeller Institute 
for Medical Research, who addressed the Society on the subject, “Two Modern 
Plagues ” 

Regular Mcctrirg, Feb 12, 1931 

Congenital Pllmonic Stenosis w'ith Unlsual Extracardiac Lesions 
Charles-Francis Long 

During his youth the patient was a cross-country runner He had a strenuous 
four years in the British army and was on his companj’s soccer and boxing teams 
He emigrated to America at the age of 27, passing all examinations w'lthout 
comment During the summer of his thirtieth jear, his skin became suddenh 
blue after a bath in the ocean This color would reappear whenever he became 
chilled or walked against the wmid At the age of 32, he w'as admitted to Aledical 
Service B of the Episcopal Hospital, complaining of the bluish color, which had 
been present for five months, of edema of the ankles tow’ard nightfall, which he 
had observed for three months, and of urgent dyspnea and vertigo, from which 
he had suffered for a w'eek The heart w'as moderately enlarged to the right 
The rhythm was regular There was a rasping systolic murmur, best heard in 
the third interspace to the left of the sternum, it radiated to both axillae and 
the angle of the left scapula There w'as cj^anosis of tlie capillary type The 
liver was enlarged to the level of the umbilicus There w'as moderate edema of 
the ankles Microscopic examination of the capillaries of the nail bed showed them 
to be long, tortuous and sometimes w'lth four loops filled The ox 3 'gen saturation 
of the arterial blood w'as normal (94 6 per cent) The dextrose tolerance test 
showed that at the end of two hours the blood contained 260 mg of sugar jier 
hundred cubic centimeters, and that the urmarj’’ sugar was 1 1 per cent The patient 
improved and w'as discharged in three weeks During the next nine months, he W'as 
bedridden at home ow'ing to a diarrhea which w'as thought to be a manifestation 
of colitis, there w'as evidence also of irritation of the cerebral and spinal motor 
pathw'ays There w'ere periods of delirium, which w'ould clear as suddenly as they 
had come It was thought that the psychoneurologic manifestations might be 
evidence of a malignant endocarditis superimposed on a congenital lesion of the 
heart He died in what might be described as a “tj'phoid state” The autopsj', 
as far as the heart was concerned, sustained the clinical diagnosis of congenital 
pulmonic stenosis There was right ventricular preponderance The v'alve measure- 
ments W'ere mitral, 8 S cm , tricuspid, 9 cm , aortic, 6 4 cm , pulmonary, 3 5 cm 
A probe could pass through the foramen ov'ale, but in the opinion of the pathol- 
ogist it was not functionally patent No ductus arteriosus was seen 

The liver weighed 2,200 Gm, was firm, a mottled brown and studded through- 
out W'lth jellow umbihcated lesions, which prov'ed to be adenocarcinoma Ihe 
pancreas was normal m size and shape, but several large hard nodules m its 
head were due to adenocarcinoma There vv'ere metastases to the periportal and 
mesenteric glands 
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Experiment ■^LLY Prodeced Lesions of Rheum ■\tism H Moon and 

Harold L Stewart 

This article appeared in the February issue of the Archives, page 190 

« 

Htperplasia or Rat and Mouse Skin From Sulph\dr\l Stanley P 
Reimann 

Two points in the sulph\dryl theorj'- of growth by increase in number are not 
generally recognized The first is that the sulphydryl group is the naturallj^ 
occurring stimulus to cell division, and the second is that the chemical control 
of the well known balance between cell proliferation and its inhibition must be 
by way of a chemical equilibrium somewhat unique in its properties As for- 
mulated b 3 '^ Hammett, reduced sulphur compounds stimulate mitosis and their semi- 
ONidized products inhibit this process 

To discover what would happen when sulphydryl compounds were applied to 
the normal intact skin, thiocresol in various concentrations and in various mediums 
was painted on the skins of rats and mice As control, cresol in the same 
concentrations was used on the same animals on other parts Hyperplasias 
involving the epithelial cells occurred on the parts treated with the sulphydr 3 d 
compounds, whereas the parts treated with cresol remained normal The details 
concerning the cellular dilTerentiation and differential reactions between the 
epithelium and the underlying connective tissue wnll be published in detail by 
Hammett 


CHICAGO PATHOLOGICAL SOCIETY 

Regidai Meeting, Feb 9 1931 

Joseph A Cvpps, Piesidcnt, m the Chan 

VARIATION or A Bacillus Coli-Like Okgvnism W J Nungester and 
S A Anderson 

An organism recently isolated from emp 3 'ema of the gallbladder was studied 
with the purpose of observing v^ariations By subjecting the purified original 
culture to conditions intended to produce variation or dissociation, variants were 
obtained differing from each other with respect to form of colony, fermentation 
of lactose, motility and agglutinability 

The change from the original form to that of the variants w'as effected with 
some difficulty, and we are unable to state the conditions that stimulate such 
changes, except in a general way On the other hand, the reversion of the 
variants to the parent form was effected at will Such conditions as aging on 
nutrient agar or a short passage through liquid medium w as sufficient to accomplish 
reversion in certain variants The presence of lactose was usuall 3 necessary to 
bring about the reversion of the forms that did not ferment lactose 

The ease with which variation occurs in liquid mediums is a source of error 
in determining the carboh 3 "drate fermentation of variants under such conditions 
More accurate information concerning the fermentation of carbohydrates by variants 
can be obtained on Andrade carbohydrate agar on wdiich changes from one form 
to another are less likely to occur than in liquid mediums 

There was no correlation of the form of the colony with fermentation of lactose 
Both S and R types of colony fermented lactose On the other hand, similar 
forms of colonv were encountered that failed to ferment lactose 
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DISCUSSION 

Edwin F Hirscii Since so much depends on purity of the bactenal strain 
in these studies of dissociation, were cultures prepared by the single-organism 
method ^ 

W J Nungester We did not use the smgle-orgamsm nlethod because the 
results with such strains are the same as those with cultures purified in the usual 
manner 

Undifferentiated Round Cell Sarcoma imth Skeletal Sarcomatosis 
(Hemacytoblastoma^) N W Roome 

A round cell sarcoma of the ilium, with widespread skeletal, and few visceral, 
metastases, was reported The patient had pain m the lower extremities, especially 
the left, for two years before admission, swelling in the region of the left ilium, 
loss of vision IP the right eje and gradual loss of w'eight and strength On the 
patient’s admission to tlie University of Chicago Clinics a mass surrounding the 
left ilium and enlarged left inguinal glands were found Roentgen examination 
disclosed increased thickness and density of the left ihum and of adjacent parts 
of tlie pubis and ischium No other lesions were found at the first examination 
There w'ere moderate leukocytosis and anemia, the differential wdiite blood cells 
count w'as approximately normal 

Treatment bi Coley’s toxins and x-rays resulted m slight improvement, but 
metastases rapidly spread into nearl3’- all the bones of the bodj The x-ray films 
of the skeletal metastases revealed diffuse wndenmg of the medullary cavitj, 
irregular changes in density of bone and slight periosteal formation of bone 
There w'ere a fluctuating fever and progressne anemia Death occurred eight 
months after admission 

A huge tumor w'as found about the left ilium, ischium and pubis, filling the 
pelvis to the midline When the tumor w'as cut into, the ilium w'as dense and 
thickened, the surrounding mass was coarselj' trabeculated and only moderately t 
firm, and w'as without bone or cartilage The iliac Ijmph glands w^ere infiltrated 
All the other bones examined w'ere massively infiltrated by tumor, causing little 
destruction of bone There were tumor nodules m the pleurae, dura mater, spleen 
and pancreas 

The iliac tumor consisted of densel}’^ packed, irregularly arranged small “round 
cells” that appeared free in an irregular connective tissue stroma In tissues 
treated by refixation m a solution of formaldehyde plus Zenker’s solution and with 
Maximow’s hematox}din eosin-azure, most of the cells resembled the hemacytoblast 
(stem cell of the hematopoietic series) and a few cells contained neutrophil and 
eosinophil granules, suggesting m3'^elocj'tes and premyeloc3 tes Most positive^ 
identified w'ere several megakaryocytes Certain cells wuth compact nuclei and 
acidophil cytoplasm suggested normoblasts The cells of the metastases were less 
differentiated and resembled less the hemac3"toblasts 

This tumor clinically resembles the “endothelial m3 eloma” of Ewung, but 
cytologically it is possibly hemac3 toblastoma 


Anomalies of Intestinal Rotation Report or Two Cases H E 
Hat mond 

The first anomaly w^as accidentally discovered during a surgical operation 
(Lester R Dragstedt) m a man 68 3’^ears of age with carcinoma of the p3'lorus 
and of the greater curvature of the stomach Owung to the abnormality a gastro- 
enterostom3'- was not done, and resection was not attempted on account of wide- 
spread metastases A further examination w'as made after death All of the small 
bowel, wuth the exception of 8 cm of terminal ileum, was behind a glistening 
membrane limited on the right side by the ascending colon anteriorly and the 
posterior parietal peritoneum posteriorl3’- The duodenum and the first part of the 
jejunum were m front of the superior mesenteric artery The small intestine had 



SOCIETY TRANSACTIONS 


835 


its own mesentery This anomaly is best explained as a malrotation of the 
embryonic midgut in the second stage of rotation as described by Norman M 
Dott It occurred when the intestines returned to the peritoneal cavity from the 
normal developmental umbilical hernia and passed anterior to tlie superior 
mesenteric artery, thus foimmg a sac from the embryonic mesentery of the 
ascending, and the right half of the transverse colon 

The second patient with intestinal anomaly was a boy, aged 16 }ears, who 
had had mterrmttent attacks of severe vomiting since he was 2 days old At opera- 
tion (Lester R Dragstedt) the cecum was found behind the stomach in the upper 
left quadrant, and the ascending colon and terminal ileum were wound around 
the base of a short mesenteric pedicle in such a manner as to produce obstruction 
of the upper part of the jejunum At the operation a twist of the small intestine 
of 120 degrees was found and corrected, and the cecum was fixed m the right 
lower quadrant The postoperative course was uneventful Eleven and one-halt 
months after operation, he had had no recurrence of symptoms and had gained 
approximately twenty pounds (9 Kg ) in weight This anomaly is explained as 
an excessive rotation and abnormal fixation of a previous floating ileocecal segment 
of the embryonic midgut 

The complete report will be published in Smgciy, Gynecology and Obstetncs 

The Copper, Iron aed Antitr\psin Contents or Potent Extracts of the 
R ous Chicken Sarcoma. No 1 David Rosbash and Arthur Locke 

Freshly prepared extracts of Rous chicken sarcoma contain, on an average, 
0 38 mg of copper and 1 16 mg of iron per gram of their nitrogen content, amounts 
nine times as large as those that characterize similarly prepared extracts of the 
pectoral muscles of control, nontumor-beanng hens The metal-carrymg fraction 
of the sarcoma extracts is concentrated, together with the tumor-inducing principle, 
bj acid fractionation 

Saline extracts of the pectoral muscles of normal hens appear to be devoid of 
antitryptic potency Similarly prepared extracts oi Rous sarcoma tissue have an 
inhibiting action on trypsin approaching that of the blood serum in dilutions of 
equal nitrogen content The antitryptic activity is concentrated, together with the 
copper content and the tumor-inducing principle, by acid fractionation 

Extracts of Rous sarcoma are not inactivated by cyanide They behave, m 
this respect, like the “anaerobic” enzymes of the classification presented in a 
preceding paper It is suggested that the “aerobic” enzymes of this classification, 
which are readily inactivated by cyanide, may be similarly inactivated by anti- 
trypsin Possibly the resistance to cyanide and the increased metal contents of the 
extracts of sarcoma indicate an increased anaerobic enzyme content, and the activity 
of the extracts may depend, in part, on their capacity (1) to suppress the aerobic 
processes, and (2) to supplement the anaerobic processes, of the cells contiguous 
to the area into which the injection has been made in such a way as to urge 
these cells gradually to conveit into more wholly anaerobic, tumor cells 


Carcinoma of the Jejunum George Milles 

Less than 200 carcinomas of the small intestine have been recorded In large 
series of postmortem statistics, about 3 per cent of all carcinomas of the intestine 
have been found m the small bowel 

Like malignant growths elsewhere in the intestines, carcinomas of the small 
intestine manifest themselves clinically bj’’ obstruction and intussusception and by 
metastases, which in about halt of the cases reported occurred early and almost 
entirely in the liv^er 

A Russian laborer 33 years of age, noticed progressive loss of weight for 
a jear and epigastric pain after meals for a month One week after the onset 
of this pain, anorexia and v'omiting increased his discomfort to such an extent 
that he sought relief m a hospital During the month preceding admission he 
lost 20 pounds (9 Kg) and during the entire jear 43 (19 5 Kg) A moderate 
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emaciation was noted, and a mass estimated to measure 6 cm m diameter was 
palpated in the midepigastrmm There were 3,100,000 red blood cells per cubic 
millimeter of blood and 70 per cent hemoglobin, and the stomach fluids contained 
a total of 3 degrees of acid, but no free acid The roentgen examination demon- 
strated an annular deformity of the pylorus With a clinical diagnosis of 
carcinoma of the stomach, an operation was undertaken to relieve the obstruction 
The liver was invaded by carcinomatous nodules, and the pylorus of the stomach 
was involved in a large mass which could not be resected An anterior gastro- 
enterostomy was performed The patient left the hospital after twelve days He 
failed to recover his weight and strength, and the discomfort in the abdomen 
increased After four months, vomiting became so marked that he was able to 
retain only small quantities of milk He entered the Research and Educational 
Hospital of the University of Illinois, markedly emaciated, weak and pale The 
abdomen protruded moderately and through the thin wall could be palpated the 
enlarged liver with its irregular, nodular edge and a separate mass in the right 
epigastrium The hemoglobin was reduced to less than 20 per cent, and the red 
blood cells to 2,000,000 per cubic millimeter, there were many nucleated and 
irregular red cells The leukocytes numbered 12,250 per cubic millimeter, of 
which 85 per cent were polymorphonuclear leukocytes The gastric fluids con- 
tained 28 degrees of acid, but no free acid, and occasional traces of blood Blood 
was found in the feces The serum albumin was reduced to 2 59 per cent , the 
serum globulin was unchanged Death occurred one month after admission and 
one and one-half years after the onset of symptoms The peritoneal cavitj con- 
tained 600 cc of clear fluid Opposite the healed abdominal incision were adhesions 
binding the intestines and tlie liver to the anterior abdominal wall The liver 
weighed 5,230 Gm and contained many umbilicated nodules, varying in color 
from tan to yellow, and as large as 3 cm in diameter The intervening liver 
substance was dark brown The site of the gastro-enterostomy was obscured by 
surrounding adhesions, and the pylorus of the stomach, the duodenum, the jejunum 
and the medial half ot the pancreas formed a mass wdneh was disentangled with 
some difficulty There was a thickening in the posterior wall of the jejunum 
close to the gastro-enterostomy The stomach contained about 100 cc of bile- 
stamed fluid The mucosa was pale, and both the pjdoric orifice and the opening 
made by gastro-enterostomy were patent About 1 cm distal to the latter in the 
jejunum was a superficial raised ulceration, 3 cm in diameter Sections from 
this and from the liver presented adenocarcinoma The failure to find carcinoma 
in the stomach or in the pancreas led to the conclusion that the mass m the 
jejunum was the piimari adenocarcinoma The tumor cells defimtelv resembled 
goblet cells 
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Anatomic und Pathologic der Spontanerkrankungcn dcr kleincn 
Laboratoriumstierc, Kaninchen, Meerschweinchcn, Ratte, Maus 
Edited by Rudolf Jaffc, Berlin Price, 98 marks Pp 832 , with 270 partlv 
colored illustrations Berlin Tulius Springer, 1931 

This book IS the product of twenty-eight contributors who summarize what is 
known about the spontaneous diseases of the rabbit, guinea-pig, rat and mouse 
The object of the work is (1) to assist the investigator working with these animals 
in determining whether conditions he may observe m them in the laborator 3 ’- are 
the results of his experiments or are due to spontaneous diseases — an urgent prob- 
lem that may arise at any time — and (2) to stimulate careful observation and studi 
of the natural diseases of these animals on account of their inherent scientific 
interest as well as their bearing on experiments 

The vast amount of material on which the book is based has been gathered by 
laborious search of the literature as ivell as by svstematic observations in various 
German institutes, particularly the Institut fur Vererbungsforschung an der Land- 
wirtschafthchen Hochschule (Berhn-Dahlem), which has served as a depot for 
distributing material to the \arious contributors That all recorded observations, 
often hidden in articles on other topics, have been included would be more than one 
can expect And that the field of the book has been covered completelv bv the 
work that has been done up to this time is of course also out of question But the 
book does meet the requirements that reasonablv maj’^ be placed on a book of its 
kind at present The hopes of the editor that m time the results of further work 
mav warrant a new edition should receive encouragement 

The book is divided into two parts, special and general The special part deals 
with the organs — it is essentially a pathologic anatomy — and covers 565 pages Bv 
ivay of introduction to each organ system, the peculiarities in the normal anatomj 
of each species are described The general part is devoted to the bacterial and 
parasitic diseases of the four species in question, carbohydrate metabolism and 
tumors The bacterial and parasitic diseases are reviewed thoroughl} Chapters 
planned for the consideration of hpoid, mineral and pigment metabolism had to be 
omitted on account of lack of suitable material The section on spontaneous tumors 
covers its field exhaustively, and the American work, notably that of Maude She 
receiv'es full and adequate attention At the ends of the section are lists of refer- 
ences The illustrations are satisfactory 

The book will be of help and interest to all who work scientificallv with the 
rabbit, guinea-pig, mouse and rat There is frequent need for a book like this in 
-every laboratorv where studies are made on these animals 

Die Globuline Bv Dr Mona Sptegel-Adolf Volume IV Handbuch der 
Kolloidwissenschaft Edited by Prof Wolfgang Ostwald Price, 33 marks 
Pp 452 Dresden Theodor Stcinkopff, 1930 

The importance of the proteins as subjects for research m both the ph^slcal 
and the biologic sciences has resulted m a literature on proteins that is as varied 
as It IS extensive The task of collecting this literature, therefore, is extremely 
difficult since it carries the reader through many different t^pes of journals 
ranging from theoretical chemistrv and physics to clinical medicine One con- 
sequentlv finds that practicallv all books on proteins tend to consider these 
important and interesting substances from the chemical and pin sicochemical points 
of view, and to ignore, or else dismiss with onh a few meager references, the 
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important evidence bearing on the behavior and structure of protein obtained from 
immunologic studies In the present volume, Dr Spiegel-Adolf considers not only 
the chemical and physical but also the biologic and medical aspects of the subject 
Her training in pathology and medicine, together with her extensive researches 
on the physical chemistry of the proteins, makes her especially fit to discuss these 
compounds from this comprehensive point of view The result is a volume of 
great interest not only to colloid chemists but to physicians and biologists interested 
m following the important advances being made in the chemistry of protein 
Although this book deals with the globulins, and more specifically with the 
serum globulins and the vegetable globulin edestm, it contains many hundreds of 
references covering the entire field of the chemistry of proteins Chapter 1, on 
the chemistry of the globulins, deals with the various kinds of globulins, then 
preparation and their chemical and phj^sical properties Chapters 2 and 3 deal 
with the reactions of globulins with alkalis and with acids In chapter 4, the 
author discusses the solubilities of the globulins in neutral salt solutions and the 
chemical and physical properties of such solutions Chapter 5 deals with the 
reactions of globulins with salts of heavy metals, inorganic colloids and such 
biologic colloids as the lipoids Chapter 6, on globulins m biologj' and medicine, 
deals with quantitative methods for the determination of globulins, fluctuations 
of globulin content in health and m disease and immunologic properties of the 
globulins Tilt comprehensive manner in which the author has covered the field 
of the globulins together with the full and impartial discussion of the subjects 
presented makes this monograph invaluable to all who are interested in this class 
of proteins It should also prove especially useful as a source of references to 
the older and important papers on the general chemistry of protein as well as to 
those dealing more specifically with the globulins themselves 


Ueber das Problem der bosartigen Geschwulste Ein'e experimentelli 
UND THEORETiscHE Untersuchukg By Proe Dr Lothar Heidenhain 
Volume 2 Price, 42 marks Pp 207, with 229 illustrations Berlin Julius 
Springer, 1930 

Heidenhain, whose first volume on the same subject was reviewed in the 
Archives (7 378, 1929), affirms that carcinoma and sarcoma are always caused 
by a transmissible and infectious agent which is enclosed within the tumor cells 
By a rather simple procedure of digestion of human neoplasms, given in detail 
in the previous review, he “frees” the agent from the malignant cells and the 
formless detritus resulting from the digestion containing the carcinogenic sub- 
stance is then injected in small amounts into the thigh, the liver or the peritoneum 
of mice, this, Heidenhain asserts, leads to the inauguration of a new growth 
somewhere in the rodent’s body 

Previous to Heidenhain’s work no one was able to transfer cancer from man 
to animal And, ■'\hat is more, material freed from living malignant cells, as 
a rule, failed to induce a cancer in another animal of the same species 

The results presented by Heidenhain in no way disprove the “orthodox” teach- 
ing just mentioned The percentage of the alleged positive results m his experi- 
ments IS very small (about 7 in the first series and about 11 m the present 
volume), and it is most likely that the tumors in the mice are spontaneous, although 
Heidenhain quotes the names of a few German pathologists who informed him 
that spontaneous tumors are almost unheard of in the Teutonic mouse 

In brief, the present study by Heidenhain is no more than a continuation of 
that already published, since the same material and the same experimental methods 
were used The monograph abounds in illustrations which together with the 
legends occupy 133 of 207 pages of the book Unfortunately, the excellent plates 
are by no means a proof that the malignant condition found in the mice resulted 
from the inoculation of the “detritus ” Moreover, the arguments brought forward 
by Heidenhain in defense of his thesis are rather uncon\mcing 
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Rece\t Advances in the Study of Rheumatism By Frederic John 
P ovNTON, MD, FRCP (Iond), Physician, University College Hospital, 
Senior Physician, Hospital for Sick Children, Great Ormond Street, and 
Bernard Schlesinger, MA, MD (Came), MR CP (Bond), Physician 
to the Children’s Department, Royal Northern Hospital, Pnysician to Out- 
patients. Hospital for Sick Children. Great Ormond Street Price, $5 50 
Pp 313, with 25 illustrations Philadelphia P Blakiston’s Son & Company, 
1931 

This book discusses the nomenclature, causation, morbid anatomy and treat- 
ment of “rheumatic diseases” m the light of recent developments The first part 
deals with the nomenclature and the industrial aspects of the diseases The 
second and largest part is devoted to “acute rheumatism,” its causation, morbid 
anatom}'-, relation to tonsillitis, the allergic factor, electrocardiography and treat- 
ment The rheumatism of childhood and the convalescent home treatment for 
rheumatic children receive detailed consideration The third part deals with 
“chronic rheumatism” — bactenologic investigations, morbid anatomy, metabolic 
changes, focal infection and treatment The senior author is known in the histor} 
of the investigation of rheumatism for his bactenologic researches in conjunction 
with Dr Pa}ne The book gives a compiehensive and sympathetic picture of 
the results of the modern investigations of the nature of rheumatism The recent 
American work receives full attention The specific streptococcal theory, the 
multiple streptococcal theory, the allergic theory, the role of focal infection, the 
anatomic changes and other aspects of the rheumatic problems are subjected to 
judicial and helpful review The book will appeal to all who are interested m 
the advancement of knowledge concerning the rheumatic infections 

An Introduction to Practical Bacteriology A Guide to Bacterio- 
logical Laboratory Work By T J Mackie, MD, DPH, Professor 
of Bacteriology, University of Edinburgh, and J E McCartney, M D , D Sc 
Third edition Price, $3 50 Pp 421 New York William Wood & Com- 
pany, 1931 

The first edition of this work appeared in 1925 The book was designed to 
set forth “as briefly as possible the essential methods and data relating to practical 
bacteriology” First come brief chapters on the biology of microbes, immunit} in 
relation to bacteriology, the microscope, cultural and staining methods, animal 
inoculation, immunologic methods, water, milk and antiseptics Chapters 9 to 23 
deal Mith the characters of the disease-producing microbes and the diagnosis of 
infections by laboratory methods There are no illustrations, except a few 
diagrams, no references and no discussion of the historical aspects of microbiology 
There is mconsistenc} in that the proper names of microbic species occur now m 
ordinary type, now in italics The book is a compact and up-to-date guide for 
the beginning worker in practical microbiologi 

Text-Book of Gynecologv B} Arthur H Curtis, A'I D , Professor and 
Head of the Department of Obstetrics and Gynecolog}, Northwestern Univer- 
sity Medical School, Chief of the Gynecological Service, Passavant Memorial 
Hospital, Chicago Qoth Price, §5 Pp 380, with 222 original illustrations 
Philadelphia W B Saundeis Company, 1930 

Pathologists, especially those who are concerned with the pathologic anatom} 
and histology of the female genital organs, will be interested in this textbook 
It embodies a refreshing!} concise presentation, based on personal experience, 
“of all that the author believes is -vital in [clinical] gynecolog}"” The illustrations 
are original, and it is to those of the microscopic appearances in various processes 
and the interpretation of them by the author that the attention of practical 
pathologists IS directed especially The author has a firm, firsthand grasp of 
general pathologic principles, and his gross and microscopic descriptions and 
illustrations are admirable To the pathologist who must deal wuth g}mecological 
material m the laboratoiy and often away from the clinic, this book will be of 
great help because it describes and illustrates, simplv but adequately, the important 
morphologic appearances in their clinical setting 
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CHLOROFORM CONTENT OF THE BRAIN 
FOLLOWING ANESTHESIA ^ 

ALEXANDER O GETTLER, PhD 

AND 

HYMAN BLUME, BS 

NEW \ORK 

The problem of deteunming the chloioform content of the brain 
following anesthesia suggested itself to us as a diiect lesult of a 
medicolegal case, involving our aid m the solution of the same 

A vimman, aged 35 years, died in a doctor’s office An autopsy, 
i:)erfoimed by Di Charles Norris, Medical Examinei of the city of 
New York, disclosed perfoiation of the posteiior vaginal vault, with 
the piesence of about 300 cc of blood in the peritoneum, but no 
evidence of peritonitis Parts of the livei, biain and lungs were sub- 
mitted to one of us (A O G ) for chemical analysis Chloioform 
was found piesent The amount in the lungs was 52 mg in 1,000 Gm 
The estimated amount of chloroform in 1,000 Gm of biain was 156 
mg These results were compared with the values found in our senes 
of cases in which death occiured during chlorofoim anesthesia oi 
following the admimstiation of chloroform with suicidal oi homicidal 
intent (see table 1) 

The figures in table 1 indicate that the biain of a person sufficientlv 
anesthetized for a minor operation contains between 120 and 182 mg 
of chloroform in 1,000 Gm of brain tissue In the case under discus- 
sion, the chloioform content of the brain was 156 mg m 1,000 Gm 
of tissue This figuie falls within the amount needed for complete 
mild anesthesia An excessive amount of chlorofoim was not piesent 
(An excessive amount langes between 372 mg and 480 mg — cases 1 
to 7 ) The cause of death m the case undei discussion was therefoie 
given as hemorrhage following an incomplete aboition 

The doctor in whose office the woman was found maintained that 
he administered no chloroform , that he pei formed no operation of an)’’ 
kind , that the woman came to him to be treated and died bef oi e he 
could attend her In order to prov’-e oi disprov'^e the doctoi ’s contention, 
the detei mination of the chloiofoim content of the hi am and lungs 

Submitted for publication, Oct 9, 1930 
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was of vital importance Chloroform was pieseiit in the organs of the 
woman Wheie was it administered'^ In the doctoi’s office oi some- 
wheie else^ If administered at some othei place, how soon after 
coming out of the anesthesia did the woman feel well enough to walk^ 
The cells continually lidding the organism of chlorofoim, how much 
chloroform could lemain in her biam on hei ai rival at the doctoi’s 
office^ These are the questions we were asked to answer 

On looking over the figures of table 1, we find that m the case of 
persons anesthetized for minor operations, the chlorofoim content is 
between 120 mg and 182 mg in 1,000 Gm of brain The case in 
question had 1 56 mg , indicating that the deceased pei son was undei the 
influence of chloroform and theiefore not able to walk, hence, the 
chloroform must have been admmisteied on the piemises 


Table 1 — Chloi ojonn Content of the Biam in Cases m Which Death Involved 

the Adnnmstiatwn of Chloiofoini 


Case 

History 

Jig Chloroform in 
1,000 Gm Brain 

1 

Suicide by inhalation 

432 

2 

Suicide bv inhalation 

480 

3 

Suicide by inhalation 

410 

4 

Suicide by inhalation 

390 

*) 

Homicide b> inhalation 

372 

0 

Homicide by inhalation 

3S4 

7 

Homicide by inhalation 

374 

8 

Anesthesia for abortion, shock 

102 

T 

Anesthesia for abortion, hemorrhage 

00 

10 

Anesthesia for operation on tonsils, shock 

130 

11 

Anesthesia for minor operation, shock 

137 

12 

Anesthesia for minor operation, shod 

I45 

13 

Anesthesia for minor operation, shock 

120 

14 

Anesthesia for minor operation, shock 

122 

11 

Anesthesia for abortion, shock 

1S2 

IGt 

Anesthesia for minor operation, shock 

70 


* Patient came out of anesthesia, died of hemorrhaKC 

t Patient died from shock during administration of chloroform, ms not fully anesthetized 


It seemed important to investigate this problem fuithei by means of 
experiments on animals, to determine how soon after chloioform 
anesthesia the individual is again able to walk normally, and how much 
chloroform is present in the biam at varying intervals of time after 
the administration of chlorofoim The present report is based on this 
work 


TECHNIC or EXPERIMENTS ON ANIMALS 

Ten dogs were used in these experiments After being tied to the animal board, 
they were anesthetized with chloroform, the open mask method being used They 
were kept in a state of surgical anesthesia for definite periods The mask was then 
removed, and the animals were allowed to recover spontaneously Dog 6 was 
not allowed to recover, but was killed by excessive administration of chloroform 
In dogs 5 and 7, the trachea was clamped while they were fully anesthetized In 
order to investigate the chloroform content of the brain at various stages of recov- 
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ery, the dogs were killed at stated intervals, as indicated in the chart Painless 
death was obtained by injecting morphine and then exposing and clamping the 
trachea Autopsy was then performed The brain and lungs were removed, 
weighed and placed in the icebox in sealed containers until the analysis was started 
Method of Analysis — The brain and lungs, when ice-cold, were ground up, 
and quickl}' placed in a 500 cc distillation flask, about 100 cc of water 
was added and also a little tartaric acid, enough to make the mixture acid in 
reaction The material was then subjected to steam distillation, a long, well cooled 
condenser and an adapter being used The receptacle for collecting the distillate, 
a 300 cc Erlenmeyer flask, contained about 10 cc of ice-cold, acidified (HCl) 
water and was packed in ice The tip of the adapter reached into the ice-cold water 
contained in the receptacle for distillate With these precautions, there was no 
loss of chloroform during distillation Our experiments have proved that, if 250 cc 
of distillate is collected, all of the chloroform in the tissues will have passed into 
the distillate The distillate was well mixed, measured, stoppered and kept cold, 
5 cc portions of this distillate were taken for the colorimetric determination 

Colot imctt tc Estimaiioi; of Chlot ofoi m m Distillate — The materials necessary 
for the colorimetric estimation of the chloroform in the distillate were chemically 
pure pyridine (colorless), 20 per cent sodium h 3 'droxide solution, and the standards 
to be described 

Chloroform Standards One gram of pure chloroform was weighed out This 
was done by placing a little more than 1 Gm of chloroform into a weighing bottle 
with a ground glass stopper, allowing the chloroform to evaporate spontaneously 
and weighing from time to time (with weighing bottle stoppered) until the weight 
of the chloroform in the bottle was just 1 Gm This gram of chloroform was then 
dissolved in about 900 cc of water contained in a 1 liter volumetric flask, 5 cc of 
hydrochloric acid was a'dded, and finally enough water was added to bring the 
total volume to exactly 1 liter The whole was thoroughly mixed Precautions 
were taken to avoid evaporation of the chloroform duiing the transfer This 
solution contained 1 mg of chloroform in each cubic centimeter From this stock 
solution, a series of weaker standards were made, having the following chloroform 
values 0 5 mg in 1 cc , 0 1 mg in 1 cc , 0 01 mg in 1 cc , 0 005 mg m 1 cc , 
0 0025 mg in 1 cc These standards do not keep, new standards were made for 
each set of determinations 

Procedure Into five clean, dry, 50 cc test tubes were pipetted 5 cc portions 
of the five standards containing, respectivelj , 0 5 mg, 01 mg, 0 01 mg, 0 005 rag 
and 0 0025 mg of chloroform per cubic centimeter (see preparation of standards) 
Into a similar test tube was pipetted 5 cc of the distillate To each of the tubes, 
5 cc of chemically pure (colorless) pj'ridine and 10 cc of 20 per cent sodium 
hj'droxide solution were added The contents of each tube were mixed and the tube 
loosely corked to avoid evaporation The tubes were placed in a boiling water 
bath for exactly one minute and then quickly cooled bj' running water, 20 cc of 
water was added to each tube, and the contents were mixed Of the series of 
standards, the one that matched the color of the unknown closest was used as the 
standard and read against the unknown in the colorimeter ^ 

Calculation 

Standard V^lue of standard used m 2^ „ _ f correction for per- ) i 

Unknown ^ milligrams of chlorform ^ 5 ^ | centage of recovery j 

= milligrams of chloroform in grams of tissue used 

1 Gettler, A O , and Blume, Hyman Chloroform in Brain, Lungs and 
Liver, Quantitatne Recover}^ and Determination, Arch Path II 554, 1931 
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RESULTS or ANALYSES 

The lesults, which aie charted in table 2, indicate the following (all 
values calculated to 1,000 Gm of brain tissue) 

An animal killed by excessive adininisti ation of chlorofoim had 
551 mg of chlorofoim in the brain Animals killed while in chloroform 
anesthesia had 270 mg and 284 6 mg of chloiofoim in the brain 
Animals that were allowed to lecover from the anesthesia showed a 
lapid decrease m the chloioform content of the brain, i e aftei 
34 minutes, 513 mg , after 50 minutes, 33 3 mg , after 65 minutes, 
32 6 mg , after 95 minutes 23 6 mg , after 102 minutes, 10 6 mg , after 
186 minutes, 5 2 mg , and aftei 190 minutes, 0 16 mg 


Table 2 — The Rate of Dtsahheat aace of Chlot ojo) in fioni the Doq’s Biaui 
Diiitnq Rtcoveiv fioni Aiicsthaia 
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94 

82 

12 

5 
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57 

0 87 
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52 

15 

5 
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0 27 

5 2 

7 

11 3 

60 

15 

4 

8 25 80 190 

ICO 

0 01 

0 10 

8 

70 

GO 

15 

Trachea clamped while coinpletcl} anestheti,;cd 

1G20 

270 0 

n 

G o 

6t 

15 
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IS 50 

284 G 

20 
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68 

7 

Rilled b} e\cc'^sl\c adiiiinisf ration of chloroform 

*>7 70 

5j1 5 

^ 


* Jlorpliine injected Jiliilo nniinal iius still nta\ic 

t Chloroform content of human hrnin is best reported on 1,000 Gm basis, in order to 
fnciiitate comparison tlie chloroform in the dogs’ brains aas also cakiilattd to 1,000 Gm 
portions 


It was between thiit} and foity-five minutes before the dogs looked 
normal and could walk normally Dog 1 j^robably was killed just as it 
was beginning to return to noimal It had 51 3 mg of chloiofoim in 
the brain Fifteen minutes after dog 2 seemed noimal, it had 33 3 mg 
of chloroform left in the brain, calculated to 1,000 Gm of tissue 
Thirty-five minutes aftei dog 3 seemed normal, it had only 32 6 mg 
This IS an indication that from fifteen to thirty minutes after the animal 
seems normal, the biain contains only fiom 30 to 35 mg of chloioform 
in 1,000 Gm 

The lungs in some of the dogs weie also analyzed The values aie 
not charted We found that in the lecovery stage the lungs contained 
onh from 33 to 50 per cent of the amount of chlorofoim found m the 
brain 
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The chloioform content of the biain of the deceased person in 
question was 156 mg in 1,000 Gm of tissue On the basis of the 
determined figures, we hold that The woman at the time of her death 
was still under chloioform anesthesia and not in a condition to walk 
With 50 mg of chloioform oi thereabouts pei thousand grams of brain 
tissue, she would have shown the first indication of normal cooidination 
If it took hei only fiom fifteen to thirty minutes to get to the doctor’s 
office, her biain should contain at the most from 30 to 35 mg of 
chlorofoim 

The various points determined in our experimental work aie vividly 
brought out by plotting milligrams of chlorofoim in 1,000 Gm of brain 



against time in minutes, as in the accompanying chart Attention might 
be called to the following points brought out by the plotted cui ve When 
animals which have been in full chloroform anesthesia are allowed to 
recover, the chloroform content of the biain drops rapidly In our 
expel iments, in 34 minutes it dropped from 278 mg to 51 3 mg , m 
58 minutes it was down to 33 mg From this point on, the chloiofoim 
kept decreasing, but more slowly After 188 minutes, only 2 7 mg of 
chloroform in 1,000 Gm were left (average values for dogs 6 and 7) 
In the chart, the vertical dash line at the 40-minute interval indicates the 
point at which the animals first began to appear normal again Eighteen 
minutes after the animals seemed normal, the brain contained onh 33 
mg of chlorofoim in 1,000 Gm 
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SUMMARY 

A dog killed by the excessive administiation of chloroform contained 
in the brain 551 5 mg of chloroform in 1,000 Gm of tissue Animals 
while fully anesthetized with chloioform contained in the brain 270 mg 
and 284 6 mg in 1,000 Gm of tissue When an animal was m the 
stage of lecovery, the chloioform content of the brain dropped ^er}'■ 
lapidly during the first 34 minutes, so that only 51 3 mg in 1,000 Gm 
of brain tissue was left From then on, the chloroform content decreased 
more slowly, and after 190 minutes there was onl}^ 0 16 mg of chloro- 
form present in 1,000 Gm of brain Animals appeared noimal again 
after 40 minutes At this time they probably had about 45 mg of 
chloiofoim 111 1,000 Gm of brain Fifteen to thirty minutes after the 
animals seemed noimal the brain contained 35 to 30 mg of chloroform 
m 1,000 Gm In the stage of recoveiy, the lungs contained much less 
chloioform than the hi am 



LEIOMYOSARCOMA OF THE PLEURA 

REPORT OF A CASE ^ 

LLOYD CATRON, BS 

CHICAGO 

Repoits of pnmaiy sarcoma of the pleuia aie not iiumeious Rob- 
bins/ in 1908, desciibed a laige fluid-containing sac filling the left side 
of the thoracic cavity in a woman, it was lined by a thickened and 
nodular pleura, which on micioscopic examination was seen to be com- 
posed of a vasculai tissue containing many spindle-shaped and irregularly 
shaped cells Peripherally these cells invaded the subpleural adipose 
tissue Metastases weie present m the right lung and in the hvei From 
the literatuie Robbins summarized reports of ten instances of piimary 
pleural sarcoma in which he believed the diagnosis reasonably certain 
In 1908, Mehidorf ^ reported a myxomatous fibrosarcoma in a 43 year 
old woman The firm, well encapsulated tumor weighed 3,270 Gm and 
filled the right side of the thoiacic cavity Mici oscopically there were 
many spindle-shaped cells in a connective tissue network, and myxoma- 
tous changes were found Theie were no metastases Pallasse and 
Roubier,® in 1915, desciibed an enormous malignant lipoma of the pleuia 
in a 75 year old woman, and in a 51 year old woman a fibiosarcoma 
weighing 2,500 Gm They classified tumors of the pleura as benign, 
mixed and malignant, and giouped the latter into diffuse and circum- 
sciibed types 

More recently, Nevinny ^ found in the right side of the thoracic 
cavity of a 43 year old woman a tumoi 18 cm in diameter It contained 
large, blood-filled spaces, and was enclosed in a well defined capsule 
Microscopically, most of the cells were seen to be spindle-shaped No 
metastases were present Nevinny consideied the tumor a piimary giant 
cell sarcoma of the pleuia MacMahon and Mallory,'"’ in 1928, desciibed 
in detail a slowly progiessing fibrosarcoma of the right side in a 71 
yeai old white man The thickened and nodulai pleura lined a large 
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sac containing 2,200 cc of bloody fluid Microscopically, cells vaiying 
fiom spindle shape to lonnd and polymoiphous, with single or multiple 
nuclei and many mitotic figures, were embedded in a collagenous con- 
nective tissue stioma 

In the cases of piimary pleuial saicoma which have been mentioned 
and in those cited from the hteratuie by these authors and by Giabow,'* 
most of the tumois were giossly of eithei of two types In one of these, 
the pleuia vas nodular and thick and enclosed a laige sac filled with 
bloody fluid, in the other, theie was a single, fiim, usually enormous 
tissue mass The two t3'pes were of appioximately equal occuiience 
The micioscopic structure was not unifoim, and most of the tumors 
were classified accoidmg to cell mori^hology 

The present lepoit desciibes a histologically malignant piimaiy 
tumoi appaiently oiiginating fiom the smooth muscle of the pleura, 
which has been shown hy Baltisbergei " to be present m superficial and 
deep layers of definite bundles, as well as in the walls of blood vessels 

RLPORT 01 CASE 

Clinical Hisloiy — On May 13, 1930, an S3 jear old wlntL widow, Austrian, 
without occupation, was admitted to Cook County Hospital In the examining 
room a diagnosis of arteriosclerosis was made, and the patient was placed in the 
medical service of Dr McMullen Although apparently not acutely ill, she was 
confused, and no history was obtainable, aside from the statement that she had 
suffered from pain in the left side of the chest for two months 

Physical examination revealed a greatly emaciated, extremely restless, elderly 
woman The temperature w'as 99 6 F , the pulse rate, 76 , the respiratory^ rate, 
22, and the blood pressure 210 systolic and 100 diastolic The thorax was long 
and narrow The expansion of the chest was somewhat diminished on both sides 
Many' harsh rhonchi w'ere heard over both lungs The position and borders of 
the heart seemed normal, and a loud systolic murmur was best heard at the base 
The liver was palpable 2 cm below the costal margin, and the abdomen w'as 
distended, especially in the lower half The arteries of the extremities were 
tortuous and hardened No signs of intrathoracic tumor were elicited, and the 
patient’s condition was diagnosed as hypertensive heart disease with generalmed 
arteriosclerosis 

The patient continued to be restless and confused and was occasionally Molent 
Her temperature varied between 97 and 98 F until a terminal rise to 102 6 on 
June 8 She died on June 9, twenty-seven days after her entrance into the 
hospital and about three months after the onset of her illness 

Autopsy — ^Seven hours after death autopsy was performed by Dr R H Jaffe 
The body was 154 cm long and weighed 76 pounds (34 5 Kg), with the abdomen 
four fingerbreadths below the level of the chest, and midline fat practically 
absent The liver weighed 950 Gm , was adherent to the diaphragm, and extended 
10 cm below the xiphoid process and 3 5 cm below the costal arch The dia- 
phragm was at the level of the sixth rib 

6 Grabow Berl klm Wchnschr 47 1625, 1665 and 1707, 1910 

7 Baltisberger, Wilhelm Ztschr f Anat u Entwicklung 61 249, 1921 
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The left side of the thoracic cavity was partly obliterated by fibrous adhesions 
The upper lobe of the left lung was crepitant in its superior two-thirds and at 
the inferior tip, and the apex was much distended The remaining part of this 
lobe and the entire lower lobe were airless and markedly compressed by a large, 
firm tumor mass, to which the lung was adherent in an area, 10 by 3 cm , over 
the lower lobe and b}' small fibrous tags near the hilus The rounded tumor 
measured 22 cm \ertically, 18 cm in transverse diameter, and 8 cm antero- 
posteriorl}^ Its surface was firm, and smooth, except for a few slightly projecting 
nodules Some of these at and near the superior pole of the mass, the largest 
15 mm in diameter, were a homogeneous deep red, others near the hilus of the 
lung, the largest 3 mm in diameter, were pearly white There was a moderate 



Fig 1 — Leiomyosarcoma of the pleura (picture taken from the Kaiserlmg 
specimen) a, soft yellowish-gray tissue with openings into a cavity, b, light 
yellow nodule 

number of dilated small blood vessels, with occasional deep red spots ranging in 
size from that of a pinpoint to that of a pinhead Elsewhere the surface was 
grayish white The tumor was covered b}' thickened pleura, which bore numerous 
fibrous tags On the cut surfaces (fig 1) the tumor was seen to be composed 
of three roughly spherical nodes, the largest of which measured 15 by 9 by 7 
cm, separated by smaller nodules The surfaces of two of these nodes were 
firm, light grav and homogeneous, with numerous rounded orifices 1 mm or less 
in diameter In an area, 5 by 2 cm , in the lowermost node (fig 1 a), the surfaces 
were softer and yellowish grav, with openings up to 6 mm wnde which led into 
an irregular!} shaped cavit} crossed bv trabeculae of vellownsh gra} tissue The 
superior, largest node was softer than the others, and was composed of a network 



850 


ARCHIVES OF PATHOLOGY 


of interwoven gray and reddish-biown tissue A nodule, 3 cm by 1 cm, was 
soft and light yello^\ (fig 1 h) 

The visceral pleura over the left lung was smooth, except for a few small 
fibrous tags and the adhesions to the surface of the tumor The bronchial mucosa 
was injected and thickened, the cartilaginous rings were calcified, and the bronchi 
were diffusely dilated and contained mucoid pus The intima of the pulmonary 
arteries was smooth The hilus and the mediastinal lymph nodes were soft, 
small and black The right lung was distended, and in the right lower lobe was 
a fibrocaseous nodule 6 mm m diameter There were no tumor metastases m the 
lungs or elsewhere 

The other conditions found at autopsv were as follows severe sclerosis of the 
coronary arteries, model ate atheroma of the aorta and of the peripheral arteries, 
dilatation of the heart and degeneration of the mjocardium, arteriolosclerosis of 
the kidneys, brown atrophy of the liver, atrophy of the spleen, cholelithiasis, 
nodose goiter, atresia of the external uterine os and marked cachexia 

Miaoscopic Examination — Tissue from the three nodes and from the light 
yellow' nodule was taken for microscopic examination The specimen had been 
fixed m Kaiserlmg’s solution Fro7en sections were stained w'lth sudan III and 
hematoxylin, hematoxylin and eosin, and with the Bielschowsky-Maresch silver 
impregnation Paraffin sections w'ere stained with hemalum and eosin, van 
Gieson’s stain, Heidenhain’s iron hematoxylin, Mallory’s phosphotungstic acid and 
hematox\lin, Alallory’s aniline blue, and Weigert’s elastic stain 

The tumor of the left pleura consisted of mterw'o\en bundles of tissues of 
tw'o tjpes In one type the cell contained a large o\oid nucleus with delicate 
chromatin network The cytoplasm, j'ellow with van Gieson’s stain and red with 
Mallory s connective tissue stain, consisted of homogeneous, narrow bands pro- 
longed from the nuclear poles or of delicate projections from the nuclear periphery 
The other tissue was a fibrillar connective tissue, w’lth deeply staining collagen 
bands, betw'een which were long, flattened, darkly staining nuclei Some parts 
of the tumor consisted almost wholly of cells of the first type, in a delicate con- 
nective tissue stroma Such w'as the structure immediately adjacent to the pleura, 
about the blood vessels, and m irregularly distributed foci throughout the grow'th 
In other regions the proportions of the tw'o types w'ere almost equal Finally, 
there w'ere parts m which the connective tissue was dominant, with only sparselj 
scattered cells of the first type Such an arrangement w'as present immediately 
peripheral to necrotic parts of the tumor 

The mass was w'ell encapsulated bj' the pleura, which was from 1 to 3 mm 
thick In this capsule, near the hilus of the left lung, the pleura contained distinct 
bundles of smooth muscle fibers that apparently passed rather abruptlj' into the 
large cells of the tumor Betw'een the visceral pleura of the left lung and the 
capsule of the tumor were a few strands of fibrillar connective tissue The 
thickest parts of the capsule were composed of dense hyaline tissue 

Throughout the mass were numerous thin-walled small blood vessels The 
elastic stain revealed onb' a very few fine, deep blue fibers in the walls of these 
vessels Peripheral to some, the cells of the tumor were flattened and formed con- 
centric whorls Some of the vessels contained mixed thrombi , adjacent to these 
there were extravasation of blood, a moderate diffuse infiltration by lymphocytes, 
polj morphonuclear leukocytes and plasma cells and pyknosis of the nuclei of the 
tumor cells 

In disseminated regions there w'as complete necrosis, as m the small yellow 
area on the cut surface seen grossly Numerous small foci of retrogressive 
changes were present, alternating m some parts w'lth w'ell stained areas that w'ere 
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adjacent to blood vessels, and thus producing a peculiar patclty appearance 
Where these retrogressive changes had occurred, in some places the nuclei were 
pale, the chromatin was indistinct, and there were fine fat droplets between the 
cells, 111 other parts there ivere polymorphonuclear leukocytes and Ijmphocytes, 
and finally, m regions nearly necrotic, the connective tissue was hyaline, and few 
nuclei were visible 

The left lung was not infiltrated by the tumor, but the alveoli near the 
periphery were markedly compressed, with some atelectasis In the perivascular 
and peribronchial lymphatics \vere focal accumulations of polymorphonuclear 
leukocytes, and a few of the alveoli were filled by these cells The bronchial 
epithelium w'as desquamated , the nuclei were pyknotic, and the cytoplasm W’as 
granular The mucosa was densely infiltrated bj^ lymphocytes These cells were 
also grouped m perivascular and interstitial accumulations The cartilage of the 
bronchi w-as calcified The walls of the arteries and of the veins were thickened, 
and the capillaries w'ere dilated klononuclear phagocytes contained small gran- 
ules of dark brown pigment There was moderate pigmentation of the lung with 
coal dust, and a few of the alveolar septums were clubbed 

The histology of the tumor rvas as follows Nuclei were centrally placed 
m the large tumor cells (fig 2) Most of these nuclei w’ere ovoid or fusiform, 
but many appeared rounded or irregularly shaped, and some w'cre slightly con- 
stricted in the central portion In many of the cellular regions mentioned they 
w'ere verv large , in other parts they w'cre smaller and narrower All contained 
a fine chromatin net with coarse dots at the points of the crossing of the threads 
There were no nucleoli In most parts of the tumor a distinct nuclear membrane 
was present There w'ere very few mitotic figures The cytoplasm w^as m most 
parts fusiform, extending from the tw'o nuclear poles as homogeneous bands, but 
in some places it formed fine processes extending in various directions from the 
nucleus Some of the cell tips were branched No fibrils were visible m these 
cells, and the Bielschowsky silver impregnation revealed no intervening reticulum 
The stroma was typical collagenous connective tissue In some regions collagen 
formed closely adjacent broad bands, in other parts there w'ere only fine fibrils 
about the large tumor cells The connective tissue nuclei were larger and in some 
places more numerous than is usual 

COMMENT 

Clinical examinations during the month that the patient was hospital- 
ized did not lead to a diagnosis of intrathoi acic tumor The signs often 
associated with such a growth, such as dyspnea, visible protrusion of the 
wall of the chest and enlaigement of the superficial veins, weie not 
apparent The clinical diagnosis of arteriosclerosis was confiimed at 
autopsy, at which the cause of death was found to be severe sclerosis 
of the coronary aiteries The pleural tumor was therefore incidental 

Primary pleural sarcomas of all sorts aie raie, and I know of no 
report of a primary malignant smooth muscle tumoi In the present 
instance there were connective tissue fibeis and nuclei throughout the 
mass, so that the term fibroleiomyosarcoma might be thought appi opi late 
Cells of other than connectne tissue type were so dominant, however, 
and the signs of malignant changes in the nuclei of the connective tissue 
cells were so scarce that the term leiomyosarcoma seems preferable 
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Little can be said concerning the immediate cause of this tiimoi 
The absence of an adequate clinical histoi} makes it doubtful that 
pleuritis preceded the tumoi Such a process was obsened clinically 
111 the patients ivhose pleuial tumoi s iveie repoited bi NeMiiii} and 
b} Kidd and Habershoii® The i elation of such an inflammatoi} lesion 
to the formation of tumoi is obscuie 

The presence of a well defined capsule, the absence of inetastases 
and the scarcity of mitotic figuies, as ivell as the climcall} benign nature 
of the tumor here desciibed. may seem to demand a diagnosis of leio- 
mionia But the heteiotjpic moipholog} of the giowth, the decided 
vaiiation m the size and shape of the nuclei of the tumoi cells, and the 
iiiaiked anaplasia of these nuclei m many cellulai regions speak foi a 
histological!} nialignaiit tumoi It is ivell known that many malignant 
grow'ths that attain a laige size localh pioduce no inetastases The 
absence of metastatic foci m the liodies of peisons with huge pleuial 
sarcomas is jximted out by Ne\inm m his own case and m the fi\e fiom 
the literature that he considered of similai natuie 

SUMMARY 

A massive leiomyosaicoma of the pleuia of the left side of the chest 
of an 83 yeai old white wmman is lepoited and discussed 

The literatuie of primaiy pleuial saicomas is biiefl} leview^ed No 
report of a malignant smooth muscle tumoi has been found 

8 Kidd, P K, and Habershon, S H Ti Path Soc London 49 15, 1898 
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The marked beneficial effect of the administration of liver to patients 
with peiniciotis anemia has stimulated the administration of this sub- 
stance to patients with other pathologic conditions, including malignant 
diseases ^ Howevei, befoie these repoits on the effect of the administra- 
tion of liver to patients who had carcinoma weie made, we had staited 
the fiist of our series of experiments to asceitain the effect of liver on 
the giowth of the Flexner-Jobling lat carcinoma The lesults of these 
experiments weie veiy definite and weie reported- However, the 
experiments did not disclose whether the effect observed was due to the 
liver specificall> or to the diet high in protein Accoidingly, other 
experiments subsequently were performed in which the effect of the 
feeding of muscle also was observed 

There is some evidence that the liver might have a moie oi less 
specific relationship to the develojiment of malignant conditions An 
enormous amount of work has been done in an attempt to discover a 
relationship between lipoid metabolism and malignancy Sufficient posi- 
tive data have been secuied to make the quest for this lelationship inter- 
esting The hvei is a most outstanding organ concerning which an 
important function in regaid to hpoid metabolism can be postulated 
The hypothesis has been advanced fiom the embryonic point of view, 
based on the fact that the liver is relatnely large in the fetus, that the 
liver might be of significance in malignant conditions Theiefore, as 
has been said, in accordance with this consideration,^ livei has been 
administered to patients with carcinoma 

Submitted for publication, Dec 9, 1930 
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1 Middleton W S The Erythropoietic Response of the Various Anemias 
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3 Howitt, J R Liver Extracts in Treatment of Malignant Disease, Nature 
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PROCEDURE 

The Flexner-Jobling ^ rat carcinoma was the tumor used m all experiments 
The recipients were white rats of known age The animals were inoculated, b}' 
means of the trochar method,^ with bits of living tumor tissue Small groups of 
rats of the same age and size were inoculated at one time Following the success- 
ful transplantation of the tumors the rats were divided into three groups, one 
group to be fed liver, one group a ration high in protein (fresh muscle) and one 
group the common maintenance ration, as a control All of the animals were kept 
in the same room in cages of the same tjpe They were all fed one of two main- 
tenance rations either the ration suggested by Steenbock,® or a diet composed of 
bread and milk twice weekly, combined with oats and an occasional feeding of dog 
biscuit Fresh liver was placed each day in the cage of the animals that were to 
be fed liver in addition to the regular ration, and fresh, uncooked muscle, in addi- 
tion to the regular ration, was given to the group that was to be fed a ration high 
in protein The liver and muscle were usuallj' consumed 

The ages of the animals at the time of inoculation with the tumor varied from 
23 to 120 days Under ether anesthesia, transplantation was made into the sub- 
cutaneous tissue of the back of each animal Measurements of the two transverse 
dimensions of the tumor were made with calipers when the tumor was sufficiently 
large (usually about 0 5 cm ) to permit correct measurement These data were 
recorded, with the weight of the animal, changes in the general condition of the 
animal and changes in the tumor The two dimensions of a tumor, namely, a and 
b (these measurements were usually at right angles to each other), being known, 
the volume of the tumor was assumed to be given approximately in arbitrary units 
by the formula a y, b (a b) Twenty-six control rats, twenty-nine rats that 
were fed liver and fifteen rats that were fed muscle were observed 

RESULTS 

Early in the experiments it became evident that there were differences 
in the thiee groups of animals These diffeiences weie evident in regard 
to the length of life after inoculation with the tumor and in regard to 
the volume of the tumor at the time of death 

The arithmetical averages of the numbers of days between inocula- 
tion of the animals with the neoplasm and the deaths of the animals were 
as follows in the control group, 113 days, in the group that was fed 
liver, 90 days, and in the group that was fed a ration high m protein, 
88 days When these data were plotted on logarithmic probability paper, 
it was found that the cuives foi the group of animals that weie fed liver 
and the group fed a diet high in protein were below the cuive for the 
control group 

4 Flexner, Simon, and Jobling, J W Studies upon a Transplantable Rat 
Tumor Originally Regarded as a Sarcoma, Probablv a Teratoma from Which an 
Adeno-Carcinoma Developed, Monographs, New York, Rockefeller Institute for 
l^Iedical Research, 1910-1912, \ol 1-4, pp 1-50 

5 Mann, F C Attempts to Obtain Transplantable Tumor in the Higher 
Species of Animals, J Cancer Research 4 331, 1919 

6 Steenbock, H A Satisfactory Ration for Stock Rats, Science 58 449, 

1923 
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The volume of the tiimoi at the time of death was almost ahva}s 
laigei m the gioup of animals fed liver than in the control group The 
ratio of the average volume of the tiimoi in the first gioup (fed hvei ) to 
the average volume of the tumor in the contiol gioup was 1 35 1 The 
lesults, plotted on logaiithmic piobabihty paper, levealed that the cuives 
for the volume of the tumoi in the control animals and in the animals 
fed on a lation high in piotem, at the time of death, weie almost alwais 
below the cmve foi the volume of the tumoi in the animals fed hvei 

It IS notewoithy that aftei ulceration of the tumor theie was usually 
diminution in the size of the lesion This was pi obabl} due to the i educ- 
tion of the internal piessuie in the tumoi with the loss of substance of 
the carcinoma In oui expeiience with the Flexnei-Jobhng caicinoma, 
usually, when the lesion leached a size of from 1 5 to 2 cm theie was 
neciosis in the centei of the tumoi, and as the growth inci eased the 
legion of degeneration in the center inci eased, so that aftei about sixtv 
da} s the neoplasm was composed of a thin rim of living growing tumoi 
tissue, whereas the bulk of the tumoi was composed of caicinoma cells 
in various stages of degeneration 

It was furtheimoie north} of note that m the gioup of lats fed Inei 
theie was no legiession of the tumoi in an} lat, in contiast with the 
fact that in five of the fifteen lats fed fiesh muscle and in seven of the 
twenty-six lats fed the contiol ration the tumors legiessed 

SUMMARY AND CONCLUSION 

From these data it is apparent that, following the tiansplantation of 
Flexner-Jobhng lat caicinoma, the animals fed fiesh hvei or muscle as 
an adjunct to then legulai ration lived foi fewei days than did the 
animals fed the usual laboiatory lation At the time of death the volume 
of the tumor was laiger in the animals fed hvei than in the contiol 
gioup and the gioup given the ration high in protein The numbei of 
days between the inoculation of the rat with the tumor and the ulcei ation 
of the growth was gieatei foi the contiol gioup than for the rats fed 
liver What element was supplied to the diet of the animals b} the hvei 
that apparently stimulated the growth of the tumoi is not known 
although the demonstiated stimulative efifect of cholesteiol and lecithin 
Mould suggest that these substances might have been lesponsible It 
seems likely that the addition of hvei oi of a i ation high m protein to 
the legular ration of the rats that weie inoculated with the tumoi 
inci eased the nutiiment foi the growth of the tumoi which piobabh 
should be consideied much as a paiasite Although these observations 
weie made in animals and with a tiansplanted tumoi that cannot be con- 
sidered the same as a spontaneous neoplasm gi owing m man it w^ould 
seem worth while to pioceed very cautioush m the administration of 
liver to patients with caicinoma 
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Venous lesions, paiticulaily venofibiosis, have, vve believe, a fai 
greatei claim, than do hemoiihagic diatheses, to the facetious title of 
“step-child of patholog)',” bestowed on the lattei by E Frank 

Venofibrosis (phleboscleiosis) is not mentioned in Delafield and 
Pnidden’s “Textbook of Pathology” oi in that of MacCalliim Beattie 
and Dickson mention merely that phlebo{veno) sclerosis is similar to 
thrombophlebitis and is said to occur in syphilis and gout The classic 
German textbooks on pathology, Kaufmann’s and Aschoff’s, devote but 
a few lines to the subject In the monumental pathologic encyclopedia 
edited by Henke and Lubaisch four pages are given to discussion of 
phlebosclerosis 

When one turns to the clinical significance of this condition, the 
information to be gleaned from the standard textbooks on clinical 
medicine is even more meagei than that found in books on pathology 
thus Barker’s “Monographic Medicine” dismisses the subject with a 
few lines This applies to textbooks, as well as to monogiaphs Only 
m the “Traite de medecine et de thei apeutique ” by Gilbeit and Thomot, 
IS considerable space devoted to the description cf the lesions of the 
veins and to the discussion of phlebosclerosis — b} Widal and Bezancon 
— in the most complete article on the subject 

INCIDENCE OF THE CONDITION 

Judging by the paucity of the information contained m books, as 
well as in the current literature, one would naturally regard the condi- 
tion as a clinical cuiiosity, we do not think it is A senes of 24 cases 
occurring within eight months m a small ser\ice of a 175 bed hospital 
aftei Di Hauswiith had called attention to disseminated veno- 
fibiosis m cl }Oung man aged 31, and diagnosed his terminal condition 
as portal thiombovenosclerosis has coiiMiiced us that the condition 
cannot be rare A seaich of the literature has conoborated our 
impression as to the relatively infrequent recognition of the condition 
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There are two inteiesting publications one liy Mai tin and Meakins ^ 
and the other by Martin and Tull = Mai tin and Meakins “emphasize 
the fact that phleboscleiosis is of fai greatei f requeue) than is geneially 
supposed, and more especially in young adults, without associated 
arterioscleiosis ” They lepoited 31 cases, the ages of the patients 
ranging between 18 and 45, but especially between 20 and 30 In 
then opinion phleboscleiosis existed in 60 pei cent of all patients 
examined by them The pathologic and clinical data will be described 
further on Mai tin and Tull found this condition in 12 of 30 children 
from 4 to 15 yeais of age This opinion as to the lelatne f requeue) 
of the condition is shaied by Widal and Bezangon “ and Souques and 
Janvier'* Several cases weie seen bv Di Haiiswiith m clinics other 
than our own 

PATHOLOGIC DATA 

The lesion that ue have been studying foi the past few months 
has been refeiied to in the liteiature — ^when at all mentioned — under 
several names hypeitioph)' of the veins, endophlebitis, hyperplastic 
phlebitis and phlebosclerosis Neither phlebitis nor hyperplastic phlebitis 
seems to us a happy choice for the name of the lesion, since theie does 
not appear to be an) evidence of an inflammatory leaction m any of 
the veins that we have studied so far , the word “h) pertroph) ” would be 
a much better term weie it not for the fact that, chnicall), it conveys 
little mfoimation, we liked the term “venoscleiosis’ because the \eins 
so affected feel exactly like sclerosed blood vessels, but had to abandon 
it because it gives the idea of a condition similar to arteiiosclerosis- 
atheiomatosis with calcification We have decided to adopt the void 
“venofibrosis,” notwithstanding that it cariies with it the suggestion 
of there haMng been at one time an inflammatory process, although 
we have no morphologic evidence of it Believing, as we do, that the 
process is primarily leplacement fibrosis of the muscle of the media, as 
well as subendothehal filirosis of the intima, we feel that the word 
“venofibrosis” is preferable 

Of the eaiher investigators, Lobstein, who intioduced the term 
“phlebosclerosis,” thought it parallel in its histomechanics to arterio- 
sclerosis Sack° believed phlebo(veno)fibiosis, like aiteiioscleiosis, 
to be due to nutiitional distuibance, with pnmaiy weakening of the 
media, according to him, the latter is followed by the dilatation of the 

1 Martin, C F, and Meakins, J C Am Med 10 611, 1905 

2 Martin, C F, and Tull, J Arch Pediat 25 191, 1908 

3 Widal and Bezangon, in Gilbert and Thoinot Traite de medeeme et de 
therapeutique. Pans, ^Masson & Cie, 1927, vol 1, p 689 

4 Souques and Janvier, quoted by Widal and Bezangon (footnote 3) 

5 Sack, E Virchows Arch f path Anat 112 403, 1888 
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lumen (phlebectasia) and finally, by tbe piobferation of connective 
tissue, lesulting in tbickening of tbe intima Sack believed that 
pblebo(veno)fibiosis occuis most fiequentl} in tbe lowei extieinities, 
owing to greatei changes in tbe bydiostatic piessuie, oui experience 
agiees witb tins obsei\ation 

Fiscber® claimed that pblebo(veno)fibiosis is analogous to arterio- 
sclerosis, and, like Koester and bis pupils, be regaided it as an inflam- 
matory process , be claimed to bave found regularly some mflammator} 
changes in tbe walls of tbe veins, but admitted that there was no pro- 
liferation of elastic fibeis (seemingly an argument against the similarit} 
of phlebofibiosis and artenoscleiosis) Fischer pictured the inflamma- 
toiy piocess as spreading fiom the rasa vasoium toward the intima, the 
elastic tissue resisting the inflammation the longest, the intima is pro- 
tected b}'’ the internal elastic lamina, and when it is finally attacked, its 
involvement is focal — phlebofibiosis ciicumsciipta Fischer believed 
that the piocess occurs most frequently attei the age of 35, and that 
the etiologic factors are laigely those lesponsible foi artenoscleiosis 
— “alcohol, gout, and S} phihs ” 

Mehnert, quoted by Barach," legarded veno(phlebo) fibrosis as either 
pi unary or secondary, the formei shows weakening of the wall of the 
vessel and connectne tissue piolifeiation of the intima, while the latter 
IS due to a diftuse venous stasis 

Keya, also quoted by Barach believed venofibiosis to be due to an 
abnormally increased functional demands on the veins by musculai effoi t, 
the thickened intima being a paitial manifestation of the hypertrophic 
piocess, unlike Joies, however, he regarded the splitting of the elastic 
lamellae as a passive process 

Siinmonds ® did not regaid phlebo (veno) fibiosis as an inflammatoi> 
piocess and assigned the etiologic idle to lead, gout and syphilis, accoid- 
mg to him, the lesion comprises degenerative changes m the intima and 
hypertrophy with degeneiative changes of the media Siinmonds 
stressed the fact that none of his seven cases showed any inflammatory 
picture, although the} weie obser\''ed in different stages of the disease, 
none of his sections flowed any cellular infiltiation, scar tissue oi 
periphlebitic changes (this, of course, militates, accoiding to Benda, 
very strongly against the syphilitic natuie of the lesion) 

The opinions at our disposal are obviously fai from unanimous 
On the one hand, we have the opinion of Siinmonds, Sack W^eitzmann, 
Mehnert, Neumann, Manchat, Zwingmann Dmitiijeff and others that 
venofibrosis is not an inflammatoiy lesion, on the other hand, the opinion 

6 Fischer, B Beitr ? path Anat u z allg Path 27 494, 1900 

/ Barach Beitr r path Anat u z allg Path 50 71, 1911 

8 Siinmonds Virchows Arch f path Anat 207 360, 1912 
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of Fischer, Koester and his pupils, who believed that it is Some of the 
adherents of the theory that the lesion is noninflammatory regard veno- 
fibiosis as a reparative piocess, while Sack and his school expressed 
the belief that it is a nutritional disturbance Othei authors regard 
the process as similar to arteriosclerosis, while some deny this As to 
the etiologic factors some favor infection (syphilis), others see the 
true cause in chemical poisons (e g, lead), while still othei s look 
on It as a result of a metabolic disorder (e g , gout) 

Of the recent writeis on the subject, Benda” seemed inclined to 
legard phlebo(veno) fibrosis as a senile atrophic process and one not 
paiallel to arterioscleiosis 

Oui own observations on o\er thirty veins can lie summaii7ed as 
follows Vessels are always small, never dilated We ha\e never seen 
any inflammatory changes, such as cellular infiltration, scar formation, 
edema, necrosis, etc , frozen sections have nevei shown fatty droplets, 
nor have we ever seen calcium deposits The histologic changes seem 
to be uniform and constant The veiy eaihest changes seem to be the 
loss of the endothelium and the hyalinization of the denuded surface 
There is a maiked hjperplasia of fibrous connectne tissue particularly 
in the media, and to a lesser extent m the intima, the latter \ery 
frequently shows irregularl}^ thickened projections into the lumen 
Often both the media and the intima are so involved that it is difficult 
to determine the limitations of the layers, a stiikmg featuie is the 
appearance of small muscle bundles surrounded and separated by enoi- 
inously thickened connective tissue septums . at times even the individual 
muscle cells are thus sui rounded and separated, the entne media m a 
preparation stained either by ^an Gieson’s method or b\ Mallory’s 
aniline blue method, having a striking alveolai appeal ance resembling, 
aichitecturally, the isolated appeal ance of islets of hepatic j^arenchyma 
surrounded b} connective tissue septums as in Laennec’s cirrhosis of 
the liver 

Most frequently the entiie circumference of the vein is involved, but 
occasionally (especially in advanced cases) there is a veiy pronounced 
irregularit)'^ of the fibrotic process, so that th^'e seem to be localized 
bulgings into the lumen, and one part seems to be se^elal times as 
thick as another (venofibiosis circumsciipta s nodosa) The lesions 
are equally pronounced in the vasa vasorum 

CLINICAL DATA 

To begin with, we feel that there are several objections to the Anew 
that venosclerosis (fibrosis) is a process similar to arteriosclerosis 

9 Benda, C , m Henke and Lubarsch Handbuch der speziellen pathologischen 
Anatomie und Histologie, Berlin, Julius Springer, 1924, vol 2, pp 829-833 
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Weie the two piocesses similai or paiallel to each othei, venofibiosis 
should be met with much moie frequentl)'^ than it has been in the past 
(In spite of our belief that the rarity of the condition is much moie 
imagmar}'- than real — a belief based both on previous experience and 
on the articles of Martin and Meakins and Martin and Tull — we con- 
sider that venofibrosis is raier than arteriosclerosis, e\en allowing for 
the general oversight of the condition during the general physical exami- 
nation Who examines veins unless theie are varicosities^) The 
patients observed by us, as well as by the author mentioned, weie 
3 0 unger men — undei 40 (Mai tin and Meakin’s patients were laigely 
under 30) — ^than those in whom diffuse aitenoscleiosis is encountered 
We have, however, found venofibiosis m three arteriosclerotic patients, 
one was a man aged 45, with a histor}'^ of familial arteriosclerosis , 
and the other two were men aged 23 and 26, juvenile arteriosclerotic 
patients, one of whom had a family history of the condition It is 
reasonable to suppose that were the two processes parallel (etiologically, 
as well as pathologically) veno(phlebo) fibrosis would have been 
observed particularly by some of the investigators (whose name is 
legion) who have produced arteriosclerosis artificially, whether by the 
mechanical method of Klotz or by feeding large amounts of cholesterol 
(Chalatow, Anitschkow, Saltykow) or of proteins (Newburgh and 
March, Nuzum and others) The histones of our patients do not point 
to lead, gout or syphilis, but frequently show an association with peptic 
ulcei A few of our patients have been operated on for that condition, 
and, strange to say, these patients not only do not show any caidiac 
hypertrophy, but possess hearts demonstrably smaller than normal 

We believe venofibrosis is overlooked largely because it develops 
painlessly, slowly and insidiously, without edema (except m the cases 
of portal venofibrosis and thiombosis) and symptomlessly, unless 
inflammatory changes develop subsequently Unless the veins aie 
examined as methodically and regularly as are the arteries, venofibrosis 
will continue to be overlooked It may be of interest to relate that 
since we called attention to our first two cases the house staff has 
lepeatedly recognized the condition A piiou one should expect venous 
lesions to be much more common than arterial ones , thm-walled vessels 
cariying from the tissues all their waste, as well as carbon dioxide 
subjected to more mechanical strain, easily involved in injuries and 
inflammatoiy reactions — ^they seem to have escaped clmicopathologic 
studies 

We find venofibrosis a disseminated condition present in superficial 
01 deep paits of the body nevei confined to one organ to one 
extiemity or to one side — in other words \enofibrosis has impressed us 
as a bilateral symmetrical condition The leins impait a sensation 
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of hard cords, small, mobile and smooth, then caliber is diminished — 
a sensation diametrically opposite to that offered by a vaiicose vein 
When one is palpating a fibrosed vein near the malleoli, it is necessary 
to have the patient manipulate his foot — extending it and flexing it 
on the leg — in order to be sine that one’s fingeis are not feeling a 
tendon, so closely do the fibiosed veins and tendon simulate each other 
m the sensation they impait and in their color, a surgeon has exposed 
a fibrosed vein in performing biopsy and was uncertain, even then, 
whether the structure lying on his grooved director was a vein or a 
tendon 

A stiikmg featuie — usually the first to attiact one’s attention — is 
a longitudinal niche in the skin corresponding to the location of a 
fibrosed vein , this is particularly pronounced over a bone where the 
vein seems to groove the bone, and presents a depression along its 
entile course 

There are no subjective S 3 ’mptoms accompanying lenofibrosis, not 
eien when, as in one of our cases (of thrombo-angiitis obliterans), the 
vein of the “well” leg (i e , as yet without symptoms) is actually 
fibrosed, thrombosed and canalized Oui study of a case of thrombo- 
angiitis obliterans has shown us that a superficial lein from the arm 
presented the usual characteristics of fibrosis, a superficial vein from 
the leg without any clinical abnormalities, subjective oi objective, with 
normal oscillometric determination and noimal reaction to the Aldrich 
test, was completely thrombosed, and the thrombus was canalized, 
neither the vein from the arm nor the vein from the well leg showed 
an) inflammatory changes We believe that our observation of the 
case not only confiims the prevalent opinion that thrombo-angiitis 
obliterans begins in the veins, but also suggests that the inflammatory 
process stressed by Buerger as the initial piocess may, in reality, be the 
terminal process, taking place only after the vessels have become 
thrombosed and devitalized 

SUMMARY 

Venofibrosis (phlebosclerosis) is entirely different from arterio 
(athero) sclerosis, there being no evidence of fatty changes or of calcifi- 
cation , the entire process is apparently noninflammatory, and the 
histologic picture presents a varying degree of endothelial or sub- 
endothehal and medial replacement fibrosis 

The cases seen by us have invariably occuired in men under 40 years 
of age, none of them showing the slightest tendency to simulate — 
clinically — arterial lesions, a great majority of the patients had small 
hearts and low arterial tension, in other words, while venofibiosis may 
occur with arteriosclerosis, it is independent of it 
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Venofibiosis is not lare, but is raiely recognized, because it is rarely 
looked for The experience of Martin and Meakins, of Martin and 
Tull and of Widal and Bezangon testify to that effect This lesion may 
indicate what Pende calls constitutional deficiency in the structuie of the 
vascular wall Most of our cases seem to be associated with peptic 
ulcers 

It IS reasonable to assume that veins because of their weaker stiuc- 
tuie and greater exposuie to injurious elements would be a more com- 
mon site for lesions than the arteries 

Thrombo-angiitis obliterans begins in the veins, and the condition is 
not inflammatory, the inflammation -associated with it is a terminal 
process occurring after the vessels have become thrombosed and 
devitalized 



OCCURRENCE OF NUMEROUS LARGE GIANT CELLS 
IN THE TONSILS AND PHARYNGEAL MUCOSA 
IN THE PRODROMAL STAGE OF MEASLES 

REPOKl or FOUR CASES 

ALDRED SCOTT WARTHIN, MDf 
Professor of Patholog> and Director of the Pathological Laboratories iii the 

Uiinersitv of Michigan 

A\h AKHOR, MltH 

The foui cases of the prodromal stage of measles m which tonsil- 
lectomy was done lepoited m this paper showed extraordinar} tonsillar 
pathologic changes , and as measles dcvelo])ed in all four of the patients 
wnthin from one to fi^e days aftei tonsillectom) , these pathologic 
changes may be leasonabl} ascribed to the measles Fuither, the occui- 
rence of measles w'^as coiiectly predicted m three of the cases, based 
on the same changes as w^ere found m the first case, m wdnch typical 
measles developed tw^o days after the tonsillectomy Moreover, the 
pathologic observations on the tonsils in these four cases were the only 
obseivations of that type made on about 50 000 tonsils examined in this 
laboiatoiy to the time of waiting, also as fai as known the foui patients 
weie the only ones in wdiom measles developed within a few' dajs after 
tonsillectomy 

REPORT or CASES 

Cask 1 — C T a boy, aged 11, had frequent attacks of tonsillitis and sore 
throat, especially during the winter months He breathed through his mouth 
The clinical diagnosis w'as septic tonsils and adenoids Tonsillectomj w'as per- 
formed on Dec 26, 1929 The tonsils were examined pathologically on Dec 27, 
1929 They showed marked lymphoid hyperplasia, hyperkeratosis and increase of 
stroma , they did not show tubercles The most striking feature was the presence 
of great numbers of large giant cells in the germinal centers, and particularlj' 
beneath the epithelium of the crjpts At first it w'as thought that the condition 
w'as early Hodgkin’s disease or malignant lymphoblastoma A biopsy of one of 
the cervical glands was immediateb' carried out, but no giant cells were present in 
the gland, and no evidence of Dmphoblastoma, the gland presenting the picture of 
simple lymphadenitis Tw'o days after the tonsiHectomv the boy had a tempera- 
ture of 102 5 F , coryza and mild conjunctivitis, with Koplik’s spots on the mucous 
membrane of both cheeks Two days later the fully developed eruption of measles 
was present The recovery was uneventful 

Case 2 — M M , a boj', aged 4, had frequent attacks of tonsillitis and colds 
There was chronic otitis media of the left side The tonsils w'ere enlarged 
Adenoids w'ere present Tonsillectomj w'as performed on April 10, 1930 The 

Submitted for publication, Oct 22, 1930 
t Dr Warthin died on Afay 23, 1931 
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tonsils showed marked lymphoid hj'perplasia, hj'-perkeratosis, increase of stroma 
with colonies of mouth organisms in crypts No tubercles were found In addi- 
tion the tonsils presented the same extraordinary picture of numerous large giant 
cells m the germinal centers and beneath the epithelium of crypts, as well as in the 
mucosa between the epithelial cells On the strength of the experience in case 1 
inquiry was made as to the possibilit}' of the child’s ha\mg measles or liaMiig been 
exposed to measles with negative results Three da\s later he presented cor\za, 
conjunctivitis, Kophk’s spots and fever Two da\s later, he had a full} developed 
attack of measles 

Case 3 — M D , a girl, aged 8, had frequent attacks of bronchitis and tonsil- 
litis She had had otitis media every winter for four years The clinical diag- 



Fig 1 — Low power view of the mucosa of a tonsil m case 2, remo\ ed five da\ s 
before a fully developed attack of measles Multinucleate giant cells are closeh 
crow'ded in the subepithelial layer 


nosis w'as septic tonsils and adenoids, wnth chronic otitis media of the left side 
Tonsillectom} was performed on June 13, 1930 The tonsils showed lymphoid 
hyperplasia, hyperkeratosis, increase of stroma and colonies of mouth organisms 
m cr%pts No tubercles were seen In addition the tonsils presented the same 
picture of large giant cells m germinal centers and beneath and in the epithelium 
of the mucosa as m cases 1 and 2 A prediction of measles was made at once 
Thirtv-six hours after the operation the child began to ha\e bigh fe\er a blotcin 
maculopapular eruption and sore throat, with water} e}cs Koplik s spots were 
not present After about thIrt^-SIx hours duration tlie rash began to fade slowh 
and the temperature came down There was a clinical difterence of opinion is to 
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Fig 2 — Higher power view of a portion of the mucosa of a cr3'pt from a tonsil 
in case 2, showing the multinucleate giant cells beneath the epithelium 



Fig 3 — High power view of subepithelial giant cells in case 2 The louncl, 
granular nuclei are w'ell shown 
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whether or not the condition was measles, but this diagnosis was concurred m bv 
the majority of the medical men who examined the patient 

C'VSE 4 — Only one other pair of tonsils showing pathologic changes identical 
with those showm in cases 1, 2 and 3 had occurred in the tonsil material of this 
laboratory, aggregating about 50,000 cases, to the time of writing In May, 1926, 
tonsils w^ere received from St Lawrence Hospital, m Lansing, Mich These w^ere 
from a girl, B C , a patient of Dr A E Ow'en The pathologic diagnosis 
leturned was “Marked lymphoid Inperplasia wnth marked exhaustion of germinal 
centers and many atj'pical lymphoblasts Giant cells and cells of mveloid type 
This child must have some severe sjstemic process Is there a general sw'elling 



Fig 4 — Germinal center from a tonsil m case 2 showing the hmphoid exhaus- 
tion of tlie center, the prominence of the hmphoblasts and numerous multi- 
nucleated giant cells m \arious stages of formation -k superficial resemblance to 
Hodgkin’s disease is suggested 


of 1} mph nodes ^ Has the child had infectious mononucleosis ’ What is the blood 
count ^ Please gne us histor\ ” No answer to these inquiries was recencd 
After the tonsils in the other three cases had been examined in the laborator} a 
positne diagnosis of measles w'as made in this case, and a letter was written to 
Dr Owen, asking whether his patient had not had measles following the tonsil- 
lectoiu} In his reph of Oct 6 1930 Dr Owen wrote ‘In reph to jour 
inquirj, beg to ad\ise that this patient did ha\e measles de\ eloping the da\ fol- 
lowing operation” This made the third case m which the prediction of measles 
based on the pathologic obser\ations in the tonsils was confirmed 




Fig 5 — Mucous membrane from the nasophar^nv m case 2, showing subepithe- 
hal formation and infiltration b\ multinucleate giant cells 



Fig 6 — Multinucleate giant cells in subepithehal Ivmpboid tissue of a tonsil m 
case 2 Tw'o congested capillaries are showm m part Note the noninvoh ement of 
the \ascular endothelium 
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Pathologic Obseivations in Cases 1 to 4 — The tonsils and adenoids in the four 
cases of the prodromal stage of measles in which tonsillectomj was done all showed 
the same pathologic features Beneath the epithelium ot the tonsillar surface and 
crypts, there was a narrow zone filled with large, sjmc 3 dial, multinucleate giant cells 
They were round or irregularly lobed They showed no peripheral arrangement of 
the nuclei No cells of the Langhans tj'pe were seen The nuclei were arranged in a 
grapelike cluster in the center of the cell They were granular and stained lighth 
with hematoxvhn Similar cells were found m the mucosa between the epithelial 
cells, and also in the germinal centers There w'ere a few in the lymphoid tissue 
between the germ centers The giant cells varied great!)'’ in size and in the number 
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Fig 7 — Low power view of tonsillar mucosa in case 4, showing the numerous 
subepithelial multinucleate giant cells 


of nuclei, although the majont\ were large, man) of them a^eragIng about 100 
microns There were some w'lth as man\ as from 70 to 100 nuclei The largest 
had a rather scant) cytoplasm that stained bright red with eosin In these large 
forms the nuclei were often pvknotic and fragmented One received a definite 
impression that the giant cells arose b) amitotic dnision in In pcrcbromatic cells 
resembling l^mphoc^tes in the subepithelial reticulo-endothelial la)er and in the 
germinal centers, and wandered tow'ard and into the mucosal epithelium In the 
latter there were numerous elongated forms between the epithelial cells, with their 
long axes toward the surface All possible transition stages of deeelopment from 
the Inperchromatic l)mphoc^te form to the largest multinucleated giant cells were 
present The great majorit) of these showed nuclei in Aarious stages of kar\or- 




Fig 8 — Highci pow ei ^ lew of the tissue shown in figure 4 , showing the char- 
acteristic clustered nuclei of the subepithehal giant cells 



Fig 9 — Large multinucleated giant cells in subepithehal hmphoid tissue of 
tonsils in case 4 
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ihexis and pyknosis The low pouer Mew of these tonsils presented a striking 
picture, as the epithelium of the surface and of the cnpts was outlined bj a zone 
of giant cells Aside from the giant cells the tonsils presented little change \ar\- 
ing from that of the ordinarj'^ enlarged tonsil The germinal centers, particularh 
those near the epithelial surfaces, showed a marked lymphoid exhaustion with 
large, pale, swollen, maternal lymphoblasts and giant cells The blood \essels 
near the surface w'ere congested, and there was occasional!} a minute hemorrhage 
where the giant cells w'ere aggregated m the largest number There w'as no 
evidence of any of the giant cells arising fiom the \ascular endothelium Xo 
cell inclusions w^ere found m the latter The pharyngeal mucosa from the adenoids 
in these four cases show'ed precisely similar pathologic changes 



Fig 10 — Germinal center from a tonsil in case 4, showung characteristic 
lymphoid exhaustion, prominence of lymphoblasts and \arious stages of formation 
of multinucleate giant cells 


COMMENT 

The interpretation of these changes can be onh that thet aie cleten- 
sive In the giant cells is most probabl} to be found the etiologic agent 
of measles Neveitheless, staining with diverse bactenologic technical 
methods failed to leteal an} mtiacellulai micio-oigamsms or inclusions 
111 ail} way lesemblmg paiasites In all four case's howeier. the 
tonsillar tissues contained great numbers of a shortchamed strepto- 
coccus the mdnidual cocci being slight!} oial m form Xo spirochetes 
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or spirilla could be clemonstiated by the silver impicgnation methods 
No eiidence of phagocytosis of the stieptococci b} the giant cells could 
be obtained 

The tonsils in these foui cases present a unique pathology not seen 
in any othei instance in the tonsils of 50,000 patients that have been 
examined in this laborator} Noi do the lecords show that there was 
an\ othei prodromal case of measles in this material It, therefore, 
seems leasonable to connect this patholog} with the measles I feel 
confident that these changes i epresent the essential patholog}’^ of measles 
in the uppei pait of the lespiratoiv tract, and that these giant cells must 
be phagoc}tic foi the etiologic agent of measles, whatcvei this may be I 
legiet the inability to demonstiate this agent Neaily 50 special staining 
methods for the demonstration of micio-organisms m tissues have been 
tiled out on sections fiom these foui cases, but without success This 
effoit will be continued, however m the hope that something ma} be 
tound 

Yeiy little has been \\iitten on the pathology of the mucous mem- 
biane in measles In 1909 Ewing ^ made a summai} of the small 
numbei of obseivations published to that time on the pathologic 
changes in the skin and mucous membrane m measles, and made some 
additions In his conclusion he made the following statement legard- 
ing the cell changes m the mucous membiane 

If there is anj thing specific in these lesions of tlie mucous membranes it is the 
extensne subepithelial infiltration with round cells, which often shows a focal 
distribution, and the focal necroses, and it has seemed to me that the occurrence of 
the former probably determines the latter lesion m skin, pharjnx, and respiratory 
tract Kophk’s spots seem to be one expression of this focal character of the 
process There is a umformitj in the numlier of large round cells m the 

derma, and these seem to be divided among exuded large mononuclear leukoc\tes 
and multiphmg endotheha 

111 1920, Mallory and kledlai - reported a study of the cutaneous 
lesions in measles Then material was denved almost wholh fiom the 
skin of adult patients showing the fully de\ eloped eiuption of measles 
Buccal mucous membiane containing Kophk’s spots was excised from 
six patients from foity-eight houis befoie to twenty-four hours after 
the appeal ance of the exanthem These lesions weie described as fol- 
lows 

jMicroscopicallj' the lesions consist of an exudation of serum and endothelial 
leucocytes into the stratified epithelium where they usually collect near its outer 
surface The epithelial cells in the infiltrated focus undergo necrosis, and the 

1 Eu mg, James J Infect Dis 6 1, 1909 

2 ^Iallor^ F B and Iiledlar, E ]M J IM Research 41 327, 1920 
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leucoc3tes may collect together so as to form minute pustules In addition there 
are retrograde changes m the epithelial cells such as direct dnision of the nuclei 
and the formation of granules and globules with basic and acid staining properties 
The lesion is exactlj^ like that m the epidermis covering the skin lesions, and cor- 
responds with It m the time of its appearance, but instead of drjnng up the tissue 
involved tends to macerate so that slight erosions are formed which ma\ become 
secondarily infected bv organisms present in the mouth, and thus enlarge into 
shallow or more or less extensive ulcerations 

It will be noted, from the statements quoted that neither Ewing noi 
Mallory noted the occurrence of multmucleate S}ncytial giant cells in 
the lesions of the mucous membrane in measles Nor do tlie illus- 
trations by Mallory of the histology of the Kophk spots fiom the 
buccal mucous membiane show any indication of then presence In 
measles either there is a difference in the patholog}'- of the lesion in the 
mucous membranes of tonsil and pharynx from that of the buccal mucosa, 
or these investigatoi s missed what is to m} mind the most striking 
feature of the lesion in the tonsil and pharyngeal mucosa It seems 
most probable that they failed to recognize it Further, no participation 
of the vasculai endothelium in the pioduction of the giant cells was 
seen m the four cases herein described The blood vessels were con- 
gested, but the endothelium appeared unaltered No cell inclusions, as 
described by Malloiy, were seen in the endothelium No focal necroses 
were observed, but this may have been due to the early nature of 
these lesions which were prodromal to the exanthem Certain aggie- 
gations of the giant cells, with greater localized congestion and edema, 
suggested potential Kophk’s spots In the case m which the exanthem 
appeared on the day after the tonsillectomy a greater number of degen- 
erating giant cells weie found in the mucosa between the epithelial 
cells and even on then suiface 

CONCLUSION 

The essential pathologic lesion m the tonsils and pharyngeal mucosa 
in the piodromal stage of measles (from twent}-four to ninety-six 
hours before the exanthem) is a subepithehal infiltration of multi- 
nucleate syncytial giant cells, l)'mphoc}tes and monocytes, wandering 
of the giant cells into the mucosa and on to its surface, vith edema 
and congestion, maiked Ijmphoid exhaustion of the germinal centers 
with production of the multmucleate giant cells from cells of the 
tymphoblast t3'pe and migration of these cells t 03 \ard the mucosa Local 
aggregations of the giant cells, with more marked local edema and con- 
gestion suggest potential Kophk spots This patholog}^ is so distinc- 
tive that a positive diagnosis of measles ma} be made from one to fi3e 
da\s before the exanthem appeals The process is interpreted as a 
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defensne one directed to an etiologic agent, eithei in or on the 
phar\ngeal mucosa This beais out the view of a primary lespiratory 
intection No e\idence of phagocytosis by these giant cells could be 
obtained by the use of a laige numbei of staining methods applicable 
to the demonstiation ot micro-organisms No pai ticipation in the pioc- 
ess b} the vasculai endothelium was noted, noi could any inclusions be 
found in the latter 



INTRADURAL TERATOID TUMORS OF THE 

SPINAL CORD 


REPORT OF A CASE " 

A 

KIYOSHI HOSOI, ND 
Senior Eugene Littauer Research Fellow in Pathology 
ALBAN\, N V 

Bidet mal, or teiatoid, tiimois of the sjMnal coid are exceedingly 
laie I have not been able to find a single case of genuine tndermal 
01 teiatomatous new growth of the spinal coid lecoided in the hteratuie 
In 1888, Gowers and Horsley ^ collected 58 cases of tumors of the 
spinal cold In 1895, Stair - found 123 cases lepoited No mention 
of teratoma or of teiatoid tumois was made in these two papers 
Schlesingei ’s monogiaph® on 400 collected cases included one of mtra- 
medullaiy and one of extraduial teiatoma The 70 cases of tumors 
of the spinal cord collected by Collins * in 1902 and the 141 by Sturs- 
beig m 1908 included none of teratoma Theie was 1 case of teratoma 
in Flatau’s ® senes of 213 Fiazier and Allen" and Steinke ® found 
1 case of extiaduial, extramedullar} teiatoma among the 330 m which 
operation was peifoimed Lennep discussed the 153 cases of spinal 
tumors in which operation was perfoimed which he found m the 
literature from 1908 to 1920 No teratoma was mentioned In Clymei, 
Mixtei and Mella’s expeiience^® with 52 cases of tumors of the spinal 
cmd dining an interval of ten yeais, a teiatoma was not found Among 

Submitted for publication, Nov 8, 1930 

From the Department of Pathology, Albany Medical College, and the 
Pathological Laboratory of the Albanj Hospital 
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the 100 \erified tvimois of the spinal cord reported by Elsberg,“ no 
teratoma was listed Elsberg and Constable^- lecently analyzed 45 
cases of lesions of the cauda equina, which did not include a teiatoma 
Those complex tumois of the spinal coid listed as teratomas m the 
literature ha\ e turned out to be teratoid, oi bidermal, on pei sonal study 
of the micioscopic desciiptions df the recorded cases 

The case of teiatoid tumoi of the spinal coid heie piesented 
occurred m the medical service of Dr Thomas Oidwa} and the neuro- 
surgical service of Dr Aithur H Stem of the Albany Hospital, both 
of whom provided me with the details of the clinical histoi} of the 
patient 

REPORT or CASE 

Histoi y — R S, 24 -sears old married, a toolmaker, was seen by Dr Thomas 
Ordw'ay m consultation w ith Dr Charles K Burt, m Lake George, N Y , on 
Aug 18, 1922 As a child, he had whooping cough and measles There w’as a 
vague historj" that for a short time he could not walk, although previously he had 
been able to do so The exact nature of this difficulty w'as never known, but when 
he tried to enter the armj m 1917, it was said that the old trouble was probably 
the result of infantile paralvsis His family historj was not important 

He had been w^orking in the “tests” at the General Electric Company at 
Schenectady until two w eeks before, when he felt a pain in the back in the lumbar 
region This w’as belie\ed to he “rheumatism,” for wdiich he was treated during 
the next few' days 

During the week before admission, he had gradually become worse and the 
pain in the back more intense A slight, inconstant insecurity' of the legs developed 
He continued to w'ork until six day's before admission, w'hen pains in the legs 
de\ eloped He w'ent to a mechanotherapist, w'ho applied electricitv Gradualh, 
both low'er extremities became so much W'eaker that he was unable to drive his car 
During the last tw'ent^-four hours, the patient had been in bed and could 
hardly move his legs The pain m the back continued Early' in the morning he 
was unable to pass urine and had to be catheterized The bow'els did not move, 
and the patient could not e\en expel tne w'ater given by enema He had repeated 
spells of vomiting The pain in the back became se^ere and w'as only slightly 
relieved hvpodermic injections of morphine 

Physical Exaiiiiiiatwii — Ph^slcal examination disclosed a w'ell developed, w'ell 
nourished loung man lying in the dorsal decubitus, rather nervous and worried 
The skin was somew'hat dry There was a pilonidal cyst m the sacral region His 
pupils were equal and reacted normalK There was no demonstrable defect of 
the cranial ner\es A slight rigidity of the neck w'as present The temperature 
was 101, and the pulse rate 80 There was no gross disorder of sensation, 
although there was some retardation of localization in the legs and the low'er part 
of the trunk There were numbness and paresthesias of the legs and intense pain 
in the back The umbilical and cremasteric reflexes were present The knee jerks 
were markedly exaggerated The patellar twitch w'as elicited There was a slight 

11 Elsberg, C A Tumors of the Spinal Cord, New' York, Paul B Hoeber, 
192 t Diagnosis and Treatment of Surgical Diseases of the Spinal Cord and Its 
Membranes, Philadelphia W B Saunders Companv, 1916 

12 Elsberg C A and Constable K Arch Neurol &. Psychiat 23 79 1930 
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suggestion of a Babinski sign on the left There was a bilateral positive Keriiig 
sign The back was rigid The muscles were stift and hrm There had been no 
convulsions or twitchings The condition suggested mrelitis of the lumbar cord 

Roentgen Examination — The patient was moved to the Albany Hospital, 
Albany, N Y , on Aug 19, 1922, for roentgen evammation of the spine The 
roentgenograms showed a failure of union of the neural arch of the fifth lumbar 
\ertebra and the first sacral segment suggesting spina bifida occulta The spine 
was angulated at the twelfth dorsal vertebra, and the right psoas muscle appeared 
to be in a state of contraction 

Laboiatoiy Examination — The spinal fluid showed intense xanthochromia 
The Tandy test for globulin gave a markedly positne reaction The cell count 



Fig 1 — A drawing of an intradural teratoid tumor of the spinal cord The 
dura IS reflected to show the general character of the tumor, which was an inti- 
mate connection uith the posterior aspect of the spinal cord Note the congested 
blood Aessels coursing over the tumor The tumor is shown m its natural size 
The drawing was loaned by Drs Thomas Ordwa\ and A^rthur H Stein 


was 2 cells per cubic millimeter The Wassermann tests on the spinal fluid and 
blood gave negative results 

Couise — There was disturbed sensitivit}' to heat, cold and pm prick on the 
soles of the feet, extending m a diminishing degree up the left leg The patient 
had almost complete paralysis of the legs, particularh of the left After a few 
dajs, he was able to mo\e the right leg again fairh well, but could flex and 
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abduct the left only slightly He could also expel the enema fluid, so that it did 
not have to be siphoned oft The retention of urine continued, however In spite 
of great care in catheteri7ation, c}stitis developed 

Operation was performed bv Dr A^rthur H Stem on Sept 16, 1922, and an 
intradural tumor of the spinal cord was found at the level of the second and 
third lumbar vertebrae (hg 1) On the right, it was intimately connected with 
the cord itself On the left, it was somewhat separated from, but pressed deeplj 
on, the cord A small specimen from this left side w'as taken for microscopic 
examination Eeidence of a considerable amount of old hemorrhage w'as found 
within the spinal canal As the tumor could not all be removed, a decompression 
of the growdh at the level of the first, second and third lumbar vertebrae was done 







Fig 2 — A photomicrograph showung the general distribution of the glandular 
elements among the smooth muscle bundles The pacinian corpuscles are indicated 
b\ arrow's A few' fat cells are present Hematox 3 'lin and eosm , X 30 


to relieve pressure It was hoped that the tumor might be extruded, and that this 
might result in improvement in the function of the cord 

There was considerable shock following the operation The pulse rose to 
around 135 and was weak and irregular The color was poor, and there was an 
elevation of temperature to 101 F for a few daj's 

Bj' Oct 26, 1922, the patient was gradually gaming strength The annoying, 
persistent pain, vv'hich had so disturbed his sleep, had disappeared After some 
time m a wheel chair, he was able to take a few steps The function of the 
bladder improved, although there was not v'et complete control of the bladder and 
rectum 
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On November 13, the patient was up for a short time At this time, it ^^as 
thought that it was better for him to go about with a couple of chairs rather 
than on crutches, as he was very insecure on his feet 

On November 23, a letter from his phvsician stated that the patient was able 
to walk well with crutches He was rapidly improving, but still had incontinence 
of urine 

He was gradually able to get about without crutches His general condition 
was satisfactory 



Fig 3 — A photomicrograph showing the well formed pacinian corpuscles Tlie 
tall columnar cells lining the glands form finger-like projections into the lumen 
Maity smooth muscle fibers are present in the right half of the section Numerous 
thin-walled vascular channels are seen Hematoxvlin and eosm, X H9 


On July 22, 1930, the patient wrote a letter to Dr Ordw^av, stating that he was 
still with the General Electric Companv, was feeling w'ell, and could drive his car 
again However, as some dribbling of urine continued, he had to wear a urinal 
all the time He was annoved most by the constant drainage from trophic ulcers 
on his feet 

j\Iici oscoptc Examination of Tinnoi — Block serial sections, cut from the entire 
specimen that was removed for biopsv, were stained with hematoxjdm and eosin. 
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Mallorj’s eosin and methylene blue, aniline blue, phosphotungstic acid and hema- 
toxylin, Perl’s Prussian blue iron method and the silver impregnation method of 
Hasegawa 

\ rather compact, but apparently purposeless arrangement of bundles of 
smooth muscle fibers made up the bulk of the various sections The muscle 
bundles were separated by thin strands of dense collagen A few fat cells were 
present here and there A number of pacinian corpuscles and nerve trunks were 
embedded between the muscle fibers These tactile corpuscles w'cre well formed 
(fig 2) 

Glands occurring singly and m small groups, were distributed throughout the 
sections All of these glandular structures were lined with both ciliated and non- 
cihated epithelia, supported by a single layer of flat basement cells The large 
spheroid or ovoid nucleus was generallj' located nearer the inner border of the 
cell The lumina of the smaller glands appeared round or oval, and were lined by 
cuboidal cells The larger glands were irregular m shape The lining epithelium 
here varied from cuboidal to tall columnar and formed finger-like projections into 
the lumen A closer study of the lining cells under high power showed that the 
free borders of the individual cells were not uniformly even The free border of 
some of the cells extended farther out into the lumen, like little pseudopods Mosf 
of the lining cells contained varying amounts of finelj granular, j'ellowish pigment 
in their cjdoplasm This pigment did not give a positive prussian blue reaction 
for iron However, that iron uas present in some of these cells was evidenced 
by the presence of fine, blue, dustlike particles These yellowish granules did not 
reduce an ammoniacal solution of silver after the method of Hasegawa, in other 
words, the pigment granules were not argentaffine In sections stained u ith phos- 
photungstic acid and hematoxylin, none of these cells contained blepharoplasten 
along the free borders, so that the glandular structures were probably not of epen- 
d^mal origin Some of the structures suggested sweat glands or the glandular 
tissue of the breast or of the prostate (fig 3) 

COMMENT 

In a picMOUs paper, teiatomas and teiatoid tumois of the biain 
weie discussed Compaied with the hundreds of other tumois of the 
biain and of the spinal coid leported, those developing from multipoten- 
tial or totipotential cells aie laie Many of the stiuctures found in these 
complex tumors are often difficult to classify, owing to the fiequently 
undifteientiated oi aboitive chaiactei of the deiivativeg of the three 
piimitive germ layeis Frequently, too, the ectodeimal and mesodeimal 
elements tend to overgiow at the expense of the endodeimal elements, 
which may either become retai ded in their growth or disappeai entirely 
Foi this reason, it may be extremely difficult to judge whether a tumor 
undei consideration is of multipotential origin (teiatoid) oi of toti- 
potential origin (teratomatous) 

These teiatoid tumois aie obviously congenital They aie often 
associated with othei congenital abnormalities or defects One of the 
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cases of Ivubie and Fulton and the case here repoited showed spina 
hifida occulta and a pilonidal cyst Hansmann’s case was a veiitahle 
pot-pouiri of congenital defects There was an associated syiingo- 
myelia in the cases of Gerlachd^ Andi e-Thoinas and Queicy and 
Bielschowsky and Unger 

It may not he amiss to mention heie the few lecorded cases of 
extiadural, mtravei tehi al teratoid oi teratomatous tumois Virchow”® 
described an extiaduial, intraveitebial tumor composed of fibrous con- 
nective tissue, fat and cartilage In Brim’s case, an extiaduial growth 
suriounded the cord foi a considerable distance in the form of a 
cylindiic jacket In their review of 330 collected cases of spinal tumors 
111 which operation was peifoimed, Fraziei and Allen' mentioned an 
extiadural, extiamedullaiy tumor in the lumbosacral region in a man 
between 30 and 39 years of age 

The table shows that thiee of the ten cases occurred in childhood 

Since these complex tumors are benign and grow slowly over a 
period of maii}^ years, the acute symptoms of pressure on the spinal 
cold may not aiise until in adult life In the case heie repoited, it 
IS to be noted that this young man gave a vague histoiy of not being 
able to walk foi a short time when a child, although pieviously he 
had been able to do so The clinical aspects of spinal tumors have 
already been discussed exhaustively in the vaiious excellent monographs 
refeired to 

As regards sex, the tumors occuiied m five males and thiee females 
Though this senes of cases of tumors of the spinal cord is too small to 
be of any significance, it is inteiesting to note that similarly both 
the teratomatous and the teiatoid tumors of the biain more fiequentl) 
affected the male sex 

Histologically, onlv the deiivatives of the mesodermal elements 
were piesent in the cases of Goweis,”- Geilach and Forbes Frick 

15 Kubie L S , and Fulton J F Surg G 3 mec Obst 47 297, 1928 

16 Hansmann, G H Surg Gjnec Obst 42 124, 1926 

17 Gerlach W Deutsche Ztschr f Ner\enh 5 271, 1894 

18 Andre-Thomas and Quercv Nouvelle icon de la Salpetiere 25 364 1912 

19 Bielschowskjr ]\I , and Unger, E J f Psychol u Neurol 25 173, 1920 

20 Virchow R Die krankhaften Geschwulste, Berlin, A Hirschwald, 1863, 
vol 1, p 514 

21 Bruns, L Ruckenmarkstumoren, in Eulenberg, A Enc\clopadische 
Jahrbucher der gesammten Heilkunde, Fiinfter Jahrgang, Leipzig, Urban S. 
Schwarzenberg 1895, p 533 , Die Geschwulste des Nervensvstems, Eine klinische 
Studie Berlin, S Karger, 1897, p 274 

22 Gowers, W R Tr Path Soc London 27 19, 1876 

23 Forbes, J G St Barth Hosp Rep 41 221, 1905 

24 Frick K Frankfurt Ztschr f Path 7 127, 1911 
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described a teratoid tumoi containing bone with m}eloid leaction in the 
mariow spaces It is difficult to say just what is the natuie of the 
cysts or glands lined by ciliated and noncihated, tall columnar cells 
In two of the leported cases theie were an associated glioma and an 
endothelioma or alveolar sarcoma Endodeimal elements weie uni- 
foimly lacking, so that all of the collected complex tumois of the 
spinal cord are bideimal Intraduial tndeimal tumois or genuine 
teratomas are perhaps yet to be described 

SUiMMAR\ 

Complex tumois of the spinal coid aie of extieme laritj Nine 
cases are recorded among the hundieds of leported tumois of the 
spinal cold An additional case of teratoid tumoi of the lumbar spinal 
cord in a young man, who had spina bifida occulta and a pilonidal 
cyst, IS here reported Owing to eailv spinal decompression, he legained 
the use of both of his lower extiemities Onlj a slight incontinence 
of urine was left 



RUPTURED ANEURYSM OF THE CYSTIC ARTERY OF 
THE GALLBLADDER AS A RESULT OF 
TOXIC ARTERITIS 

REPORT or A CASE 

SOL ROY ROSENTHAL, MD 

CHICAGO 

Judged fiom the liteiature, aneurysm of the cystic artery is laie 
Foul cases have thus far been repoited Its interest, however, lies, not 
in its laiity, but lathei in the mechanism of its formation 

In 1883 ChiarU leported a case of multiple (two) aneurysms of 
the cystic aitery associated with ulceiative cholecystitis and cholelithiasis 
One of the aneui}sms had ruptured as a lesult of the iiritation of a 
passing stone On micioscopic examination, he found that the media 
and the adventitia of the vessel had been eioded by an ulcer, and that the 
Ultima had herniated through to foim a tiue aneuiysm 

In 1917, Klotz ^ desciibed a case of multiple aneuiysms of the cystic 
and hepatic arteiies The undei lying cause was a generalized peri- 
ai tends nodosa Mici oscopically, he found a perivascular accumulation 
of lymphocytes and leukocytes, with an accompanying hyaline degenera- 
tion of the media The intima and the outei coats were secondarily 
involved by the inflammatory process The same author described a 
second case similar to the fiist, except that the aneurysmal involvement 
was limited to the hepatic aiteiy 

In 1920, Hogler ® repoited a case of aneurysm of the cystic artery in 
which rupture had occuired into the cystic duct Microscopically, 
atheioscleiotic changes weie present in the vessel The aorta and the 
celiac aitery weie similarly involved 

Waltei’s^ case of periai tends nodosa, desciibed in 1921, was similar 
to that of Klotz 

Aneuiysms of the hepatic artery aie more common In 1923, 
Fiiedenwald and Tannenbaum ® gathered 65 cases (including one 

'■ Submitted for publication, Oct 14, 1930 

* From the Department of Pathology of Cook Court\ Hospital, Richard H 
Jaffe, Director 

1 Chian, H Berstung eines Aneurysmas der Arteria cvstica in die Gallen- 
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2 Klotz, O Periarteritis Nodosa J M Research 37 1, 1917 

3 Hogler, F Beitrag zur Klinik des Leber und Milzarterien Aneurysmas, 
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4 Walter, H Periarteriitis nodosa Frankfurt Ztschr f Path 25 306, 1921 
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case of then own) of aneur 3 ^sms of the hepatic aiteiy and its blanches 
In 50 instances, the causative factois weie known and weie, with the 
number of cases, as follows geneial infections, 7, typhoid fevei 2, 
pneumonia, 5, empyema 1, osteomyelitis, 3, aiteiioscleiosis 12, 
cholelithiasis, 5, syphilis, 7, and trauma 8 They did not mention peii- 
aiteritis nodosa as a factoi as in the cases of Klotz and Waltei 

Additional cases of aneuiysm of the hepatic aiteiy have been 
leported by Thompson “ (eiosion of the vessel by a tubeiculous gland), 
Muller" and Aschnei ® (atheroscleiosis) and Stokes'’ (suspected 
mycotic aneurysm in a case of malignant endocai ditis , see also 
Eichelter and Knoflach 

The case lepoited in this paper is that of an aneuiysm of the cystic 
aiteiy, found in association with an ulceiative cholecystitis and choleli- 
thiasis Because the entire cystic aitei}’- was the seat of an mflammatoiy 
and toxic process, various stages in the deielopment of the aneurysm 
could be studied Its pathogenesis differed from that of any of the 
aforementioned cases 

For this stud 3 , serial sections weie made of the cystic artei} 
Hemalum and eosin, van Gieson and elastica stains weie made on altei- 
nate sections 


REPORT or CASE 

Htstoiy — A white man, aged 58, a machinist, was a habitual drunkard, and 
had entered the hospital on several occasions after an alcoholic debauch His 
history was therefore unreliable In April 1928, he entered the hospital with 
impending delirium tremens On physical examination he was found to be icteric 
The heart and lungs were essentially normal The abdomen was protuberant, and 
the skin contained many striae albicantes The liver was 8 cm below the right 
costal margin and had a sharp edge The spleen was also palpable and extended 
to the crest of the ileum The rectal examination revealed hemorrhoidal tags 
There was a slight edema of the lower extremities The diagnosis made at the 
time was that of alcoholic cirrhosis He remained in the hospital for six davs, 
his jaundice clearing rapidly, and at no time did he complain of abdominal pain 

In October, 1929 (one and one-half years later), he returned to the hospital 
complaining of a tired feeling and of weakness and cramps m his muscles and 
legs He also complained of “spells” characterized bj marked w'eakness and 
throbbing temporal headache associated with tinnitus and a tendencj to see double 
On being questioned, he denied having any abdominal distress 

6 Thompson, W P Tuberculous Aneurjsm of the Hepatic Arter\, Bull 
Johns Hopkins Hosp 42 113, 1928 

7 Muller, H R Aneurjsm of the Hepatic and Gastroduodenal Arteries 
with Rupture into the Duodenum, Proc New York Path Soc 20 46, 1920 

8 Aschner, P W Aneurysm of the Hepatic Arteri Internat Clin 2 334 

1923 

9 Stokes, E H Aneurvsm of Hepatic Artery Associated with Acute Endo- 
carditis, kl J Australia 2 346, 1926 

10 Eichelter, G , and Knoflach, J G Rupturiertes mj kotisches Aneun sma 
der Arteria gastroepiploica dextra Deutsches Arch f Chir 198 416 1926 
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He had had in the past, influenza, erjsipelas and gonorrhea He said that he 
had never had a chancre 

Physical Examination — On physical examination, he was slightly icteric, but 
not acutely ill His temperature was normal , the pulse rate was 78, and the 
respiratory rate, 24 per minute The blood pressure was 140 systolic and 80 
diastolic The heart and lungs were essentially normal The liver was 7 cm 
below the right, and the spleen, 6 cm below the left, costal margin There was 
no tenderness over the abdomen The extremities were slightl}^ edematous 

The urine was positive for bile, but was otherwise normal The stools were 
light grav and contained no bile 

The results of examination ot the blood were hemoglobin, 75 per cent, 
red blood corpuscles 3,920,000 , white blood corpuscles, 4,850 per cubic millimeter, 
with 84 per cent polymorphonuclear leukocytes, 12 per cent lymphocytes and 4 
per cent eosinophils The Kahn reaction was negative, and chemical examination 
of the blood showed that it was normal 

In view of the anemia and the enlarged li\er and spleen, the diagnosis was 
Banti’s disease with cirrhosis of the liver 

Coil) sc — The patient was fairly comfortable until twenty-five days after Ins 
admission to the hospital Then chills and fever suddenly developed (temperature 
of 103 4 F, taken rectally), and the patient complained of cramplike pains in the 
abdomen These sjmptoms lasted for onlj’- a few hours, but the temperature 
remained slightl}' elevated for four days, varying from 99 to 100 F 

The stools at the time of the attack and until the time of death were tarry 
After remaining free from fever for six days, the patient again suffered a chill 
and complained of severe abdominal pain which was relieved only by a hypo- 
dermic injection of morphine sulphate Five hours later, the pain returned, this 
time he vomited a large amount of dark, liquid blood and undigested food His 
pulse became rapid (120 per minute) and weak, his respirations were labored 
(36 per minute), and his temperature was subnormal (96 4 F, taken rectally) 
Eight hours later, he became stuporous Death occurred twelve hours after the 
onset of the acute symptoms 

Diagnosis — The final diagnosis was Banti’s disease With cirrhosis of the liver, 
acute cholecystitis and cholelithiasis and rupture of an esophageal varix 

Postmoiicm Examination (Dr R H Jaffe) — The body weighed 175 pounds 
(79 4 Kg) and measured 170 cm in length 

Externalh, the skin \\as of a dirty j'ellow color, the sclerae were jellow The 
mucous membranes were pale The abdomen was below the level of the chest, 
but there were striae on the abdomen The ankles were edematous 

The midline fat of the abdomen was 2 cm thick There was about 300 cc 
of a dark red fluid in the abdominal cavity The edge of the liver was at the 
xiphoid process and at the eighth rib in the right midclavicular line The trans- 
verse colon was firmlj'^ adherent to the inferior aspect of the liver The intestinal 
loops were moderately distended and covered by thin, blood-tinged fluid The 
spleen extended 10 cm below the left costal arch in the midaxillary line 

The heart weighed 465 Gm The epicardium was studded with red areas 
ranging in size from that of a pinpoint to that of a pinhead The myocardium 
varied in color from jellowish gray to brown and was very friable 

The gallbladder was distended, measuring 9 bv 4 5 by 4 cm The wall was 
thickened to a breadth of 6 mm , and vv’as firm and grajnsh white, and embedded 
in the liver substance The cavntj' was filled by soft, semiliquid, purplish-red 
masses and many dark-brown concretions, which were from 3 to 5 mm in diame- 
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ter The internal lining of the gallbladder was yellowish white, with irregular 
defects from 5 to 15 mm m diameter These defects had shaggy, overhanging 
edges and a dark-purphsh-gray floor In the middle of the upper wall was a 
pea-sized sac that bulged into the cavitj and contained an irregular rent, 6 by 
5 mm The sac communicated wnth a medium-sized artery In the upper and 
posterior portion of the wall of the gallbladder w'as a deep ulcerated area, which 
surrounded an opening 2 mm m diameter, that led into the abdominal cavity 
The abdominal opening w'as posterior to the transverse colon The extrahepatic 
bile ducts w'ere patent and contained several mulberry-shaped concretions, from 



— 




Fig 1 — Chionic ulcerative cholecystitis, wnth rupture of an ulcer into the 
abdominal cavit}'^ as designated by the arrow The wall of the gallbladder is 
markedly thickened and is embedded m the liver The duodenum and ascending 
colon are adherent to the w'all of the gallbladder by dense fibrous tissue The 
ruptured aneurvsm is seen within the gallbladder (about one-third natural size) 

3 to 5 mm in diameter, w'hich w'ere most numerous m the common duct, 2 cm 
above the papilla of Vater 

The liver measured 32 cm transverselv 20 cm verticalh and 10 cm antero- 
posteriorh The surface of the liver was studded with granulations, from 1 to 2 
mm m diameter which were light vellowish grav and separated bv grav ish-white 
lines The liver was hrm m consistencv The cut surtace presented granulations 
like those described 
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The esophageal and the superior hemorrhoidal \ems ^\ere distended and 
tortuous 

The spleen weighed 2,045 Gm The surface was smooth and purplish gra^, 
with whitish septal lines The consistency was soft The cut surface was 
purplish red and moderately moist with distinct whitish, slightly elevated follicles, 
from 1 to 3 mm in diameter 

The remaining organs presented no significant changes 

Anatomic Diagnosis — The anatomic diagnosis %\as ruptured aneurysm of the 
c^stlc artery, with intracystic hemorrhage, chronic ulcerative cholecystitis, with 
perforation into the abdominal cavity, mtra-abdominal hemorrhage, cholelithiasis 
and multiple stones in the extrahepatic bile ducts , atrophic cirrhosis of the liver , 
enormous subacute and chronic tumor of the spleen, dilation of the esophageal 
and upper hemorrhoidal veins , eccentric hypertrophy of the heart and fatty degen- 
eration of the myocardium , severe cloud} swelling of the kidne} s , tarr} intestinal 
content, and chronic icterus 

Mici oscopic Eramiiialion — In the liver, small islands of cells were separated 
by much fibrous tissue, which was loosely infiltrated by lymphoc}tes and contained 
cords of atrophic liver cells and proliferated bile ducts The Iner cells of the 
islands contained granules of lipoid and of greenish-brown pigment In the con- 
nective tissue septums there were many cells filled with fat and iron pigment 

In the spleen, the reticulum was thickened, and the sinuses, which were wide 
and filled with blood, stood out distinctly The pulp contained lymphoid cells, 
plasma cells and a moderate number of granulocytes The follicles were small 
and had no germinal centers , their reticulum was not thickened 

In the gallbladder, the epithelium lining the mucosa was entirely absent The 
mucosa was markedly thickened by dense accumulations of plasma cells, lympho- 
cytes, leukocytes and fibroblasts Newly formed connective tissue and capillaries 
were abundant In places, ulcers were noted that at times extended to the mus- 
cularis At one point near the aneurysmal sac, such an ulcerated area extended 
through the muscularis, to meet a similarly ulceiated area in the serosa, forming 
a complete rent in the wall of the gallbladder, which wai, filled with blood The 
muscularis was hypertrophic, except in the vicinity of the aneur} sm , there the 
muscle fibers were atrophic, and disappeared entirely at the site of the tear 
Extensne hemorrhages, as well as inflammatory cells, were scattered throughout 
the muscularis and mucosa 

In the main branch of the cystic artery, 2 cm proximal to the aneurysm, the 
adventitia was markedl} thickened by fibrous tissue The media was wider than 
normal as a result of hypertrophy of the muscle fibers and an increase in elastic 
fibrils The internal elastic membrane was split The mtima was thickened b\ 
an increase of elastic fibrils and connective tissue The endothelium lining the 
intima was intact 

From a point 1 cm proximal to the site of the aneur^sm, the arterv divided 
into several branches These were all affected by one or two processes, degenera- 
tive or degenerative and inflammatory 

One of the branches of the vessel was bordered on one side by an accumulation 
of hmphocytes, leukoc}tes, plasma cells and hlstloc^tes The connective tissue 
in this area was loosened At this point, the adventitia was markedlv thickened 
b\ a dense meshw'ork of fine elastic and connective tissue fibrils The correspond- 
ing media w'as rarefied and thin, and the nuclei of the muscle fibers w^ere pyknotic 
or absent The remaining media w'as hypertrophied and edematous The internal 
elastic membrane w'as split and presented an increase of elastic fibrils on the 
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intimal side, so that this portion of the ultima was thickened There were no 
inflammatory cells in the wall proper 

Continuing distally, the adventitia and media of this branch of the artery were 
invaded by leukocytes and lymphocytes The media had a break in its 
continuity which included the intima At the site of the tear a thrombus of 
fibrin and platelets had formed Serial sections revealed that the vessel \\as near 



Fig 2 — A branch of the cystic arterv, showing hvpertrophy of its wall and 
marked focal perivascular increase of elastic fibrils and fibrous tissue Elastica 
stain, X 80 


the inner surface of the gallbladder There, the adventitia and media were absent, 
and only tbe thickened intima remained However, farther along, this, too, was 
involved and partlv destro 3 ed by the inflammatory process No outpouching of 
the Ultima was evident The veins and several arteries m the vicinitj were 
occluded bj^ organized thrombi 

The remaining branches of the cvstic arterv were all the seat of a process 
difterent from that described m the foregoing paragraphs All of these vessels 
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showed hypertrophy of the media, prohfeiation of the intima and an increase of 
fibrous and elastic tissue of the adventitia This was considered the result of their 
being embedded m chronically inflamed tissue In addition to these changes, how- 
ever, a more recent process was noted, with a definite sequence of events, since 
manv of the vessels were involved in different stages of the disease A composite of 
all the changes answers to the following description, according to progression 
The media was edematous and at one point became rarefied as a result of a 
decrease of muscle fibers and a “stretching” of elastic fibrils In other places, the 
media had ruptured, and when the rupture included the intima a thrombus of 





Fig 3 — A branch of the cystic artery, showung edema and focal rarefaction 
of media Note the dense fibrous tissue at the corresponding point in the adven- 
titia Hemalum and eosin , reduced from X 80 


platelets and leukocytes formed When the adventitia was also broken, the throm- 
bus, as w'ell as parts of the internal elastic membrane and intima, was found 
extruded into the perivascular tissue At times the thrombus became organized, 
and a spurious aneurysm formed , at other times, small vessels, as they left their 
site of origin, showed disintegration Tnflammatorj cells were absent m the wall 
or m close proximity about the vessel 

The artery that led to the aneurysm was the seat of a similar process Here, 
too, an mflammatorj process was lacking 
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In the aneurysm, proximally, the intima was markedly thickened, owing to an 
increase of elastic fibrils and connective tissue and the presence of large branched 
cells The lumen w'as almost occluded as a result of this proliferation The 
aneurjsmal sac, which was ruptured, was composed of the following layers gnen 
in order from the outside inward — a layer of granulation tissue w'lth newd\ formed 
capillaries that extended for one-half the distance about the sac and w^as similar 
to the granulation tissue of the mucosa of the gallbladder, a thin layer of >oung 
connective tissue w'lth fibroblasts, wdiich stained pale reddish pink by van Gieson’s 
method, and which took its origin from the intima , finally, a thick inner coat of 



Fig 4 — An artery showing rupture of its entire W'all, with the formation of 
an organized thrombus at the site of rupture Note the segmentation of the 
internal elastic membrane Elastica stain , reduced from X 80 


laminated lajers of fibrin, leukoc>tes and red cells The organization became less 
pronounced as the lumen was approached The sac was ruptured at the point of 
Its attachment to the wall of the blood \essel 

Se\eral branches of the arterj, the site of the origin of wduch was opposite the 
aneurysmal sac, show^ed necrosis, rupture of their walls and formation of thrombi, 
all as in the process described 

In the C 3 stic arterv distal to the aneurism both mflammaton and degeneratne 
changes were noted as described for the portion proximal to the aneurism 
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PATHOGENESIS 

The condition lesponsible for the changes in the cystic arteiy and 
the toimation of the aneuiysm was undoubtedly the inflammatory 
piocess m the wall ot the gallbladder This was both acute and chronic 
Vs a lesult of the chionic piocess, the blood vessels l>ing in the wall of 
the gallbladdei showed maiked hypei plastic changes in all their coats 
Of special inteiest was the adventitia, which piesented an inciease not 





Fig 5 — Ruptured aneurjsm of a branch of the cjstic artery Hematox 3 din 
and eosni , reduced from X 25 

only of fibious tissue, but also of elastic fibiils The acute inflammatoiy 
piocess acted diiectly on the walls of the blood vessels, eroding or 
obhteiating them 

Many of the vessels lioweA^ei, were the seat of changes not to be 
accounted for by the inflammator}'^ lesions These arteries were 
embedded in fibrous and elastic tissue and were not infiltrated by inflam- 
matoiy cells The changes weie degenerative, perhaps as a result of 
the toxic action of the infected bile The reaction to this toxic substance 
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was an edema of the musculaiis, which was folIo\^ed b}^ a laief action at 
one point and finally a luptuie 

When this teai extended to the intima, a thiombus foimed at this 
site If the adventitia was also involved, the piessuie of the blood 
forced the thiombus, as well as poitions of the intima and internal 
elastic membiane, into the peiivasculai tissue 

If the arteiy was of medium calibei and the piocess a giadual one. 
the thrombus at the site of luptuie became oiganized and foimed the 
wall of a spurious aneuiysm 

The latter was the mechanism of the foimation of the laige 
aneuiysm It was, howevei, of some duiation, foi the aneurysm com- 
municated with the lumen of the vessel and can thus be classified as a 
true aneurysm (Kaufmann,^^ Menetriei 

Because the luptuie of the aneurysm occuiied at its attachment to 
the artei lal wall, it is deducted that the blood pi essui e within was respon- 
sible, rathei than a passing stone, as in such a case the most exposed 
part would have been the site of ruptuie 

DIFFERENTIATION FROM PERI \RTERITIS NODOSA 

The resemblance of some of the lesions of the vessels descnbed to 
periarteritis nodosa wariants a diffeiential diagnosis 

Grossly, the gallbladdei in peiiaiteiitis nodosa is faiil) typical The 
mucosa is edematous, discolored a daik biown and at tunes ma} be 
studded with hemoiihagic infaicts On palpation along the cystic artei} 
spindle-shaped nodules aie felt, like a stung of peails (Klotz,- Waltei ^ 
Gruber,^^ Wesemann,^^ Singer^") Raiely. is the gallbladder the seat 
of a pyemic process (Walter, Giubei) 

In the case lepoited none of these chaiacteiistics was found but 
instead an acute exaceibation of a chionic cholecystitis and chole- 
lithiasis 

Microscopically, the end-stages of both conditions aie similai in that 
there is occlusion of the vessels by thiombi with oiganization and forma- 
tion of aneurysm The eailier stages howevei diffei appreciabh The 
piocess, in both instances begins in the media In peiiarteiitis nodosa 
there are edema, fibiinous exudate hvalmization and neciosis of the 
media A model ate to exteiisn^e infiltration by leukocytes (especially 

11 Kaufmann, E Aneui.vsms, Philadelphia P Blakiston’s Son &. Compain 
1929 vol 1, p 132 

12 Menetrier, M Des Aneurj^sms, Arch de med exper 2 97, 1890 

13 Gruber, G B Zur pathologische Anatomie der Periarteritis nodosa Vir- 
chows Arch f path Anat 245 123, 1923 

14 Wesemann Em Fall \on Arteritis nodosa, Inaug Diss , Koln, 1921 

15 Singer, H A Periarteritis Nodosa, Arch Int I\Ied 39 865 1927 
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eosinophils) lymphocytes and plasma cells follows (Giuber/® Aikm 
Latei, the process extends to involve the adventitia and intima 
Thrombi and foimation of aneurysms aie common 

In the case leported, the media was edematous and undeiwent 
degeneiative and atiophic changes lathei than neciotic and inflammatory 
ones There was no cellular exudate m the wall of the vessel (This 
lefeis to the vessel in which the aneurysm formed) 

Finally, in peiiarteritis nodosa, the vessels of more than one oigan 
aie involved (Kussmaul and Maier,^~ Grubei,^'* Klotz," Walter,'^ 
Lemke,^® Wesemann,^‘‘ Singei ^•’), although localized cases have been 
desciibed (Keegan^'’) 

In the repoited case only the cystic aiteiy was involved 

COMMENT 

In aneuiysms of the hepatic aiteiy and its blanches, ruptuie and 
exsangumation is a common cause of death (Schmidt^®) In about 70 
per cent of the cases lepoited in the hteiatuie the patient died m this 
mannei Ruptuie into the peiitoneal ca-vity is most common In the 
two cases of ruptuied aneuiysm of the cystic aiteiy lupture was into 
the gallbladdei oi into its duct 

In the case lepoited m this paper, the aneuiysm luptuied into the 
gallbladdei and pioduced enough intiacystic piessuie to luptuie an 
ulcei of the wall of the gallbladdei Thus an inti apei itoneal hemoi- 
ihage lesulted 

The association of aneuiysm of the cystic arter}' with atiophic 
cirihosis of the hvei has not been heietofoie lepoited Thiee cases of 
the latter haA^e occuried, howevei, with aneuiysms of the hepatic aitery 
(Ledieu,-^ Sacquepee,^“ Waltzold “’’) The etiology given for two of 
these cases involved syphilitic endarteiitis In the thud case the etiology 
was not given 
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It IS possible that the same inflammatory processes, specific oi non- 
specific, aie lesponsible for the formation of the aneurysm, as well as 
for the ciiihosis of the liver 


CONCLUSIONS 

A case of aneuiysm of a branch of the cystic aiteiy is reported, which 
had ruptuied into the gallbladder and, in tuin, into the abdominal cavity, 
as a result of ulceiative cholecystitis and cholelithiasis 

A toxic, degeneiative piocess of the cystic arteiy is desciibed as the 
pathogenesis of the aneuivsm This piocess consists of an edema of the 
media, followed by laiefaction and rupture at one point When 
the tear extends to the intima, a thrombus foims, which, if the piocess is 
slow, becomes oiganized and foims the wall of an aneurysm When 
circulation is established thiough the aneuiysm, the possibility of lupture 
IS great 



THE HISTOLOGY OF EXPERIMENTAL TUBERCU- 
LOSIS IN DIFFERENT SPECIES 


A COMPARAlIVi: SrUD\ 

WILLIAM H I'ELDMAX, DVM, M Sc 

UOCHl STI K, MINN 

B} the intidceiebial method ot inoculation desciihed in a pievious 
paper/ it is possible to obtain well defined lesions of tubeiculosis in the 
tissues of man}' animals that aie highl} lesistant to the infection by 
the ordinal} means of exposuie Foi example, it is piacticall} impos- 
sible to induce demonstiable lesions of the disease in chickens b} the 
intravenous oi subcutaneous injection of the human or bovine foims 
of the oiganism, yet when these foiins aie injected into the substance 
of the hi am pionounced lesions lesult in this oigan Ihe guinea-pig, 
which IS very susceptible to infection with the tubeicle bacillus of either 
human oi bovine origin by the usual methods of exposuie, is extremely 
lesistant to the avian foim of the organism When the guinea-pig 
IS inoculated mtiaceiebially with organisms of awan oiigiii, definite 
lesions of tubeiculosis are established Again, the dog. although sus- 
ceptible to infection with the human and boMiie varieties of the tubeicle 
bacillus, IS extremely lesistant to oiganisms of aMan souice when 
exposed by inti abronchial, lntra^enous, subcutaneous oi intiapeiitoneal 
injections, oi by feeding- Flowevei. when the bacteiia aie intioduced 
into the brain through a cianial peifoiation, definite and extensive 
tuberculous lesions develop 

As a consequence of the expeiiments desciibed^ and of otheis, I 
have been able to obtain lesions induced by the thiee foims of Myco- 
bacteuum tuhei culosis m certain species in which this has heietofoie 
not been possible The tissues obtained from the lespectne species 
have been utilized m a comparative study of the histologic changes to 
determine whether the character of the host’s reaction to the bacillus 
of tuberculosis is dependent on the foim of the oiganism piesent 
(whethei human, bovine oi avian) oi whethei the chaiactei which 
the lesions assume is dependent on the species hai boring the infection 
In other words, does the anatomic nature of tubeiculosis m a given 

•' Submitted for publication, Jan 6, 1931 
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animal diftei with the type of oigamsm responsible foi the lesions oi 
are the tuberculous lesions in a given animal similai legardless of the 
source of the oigamsm? 

METHODS 

All cultures of Mycobactei mm tube) culosis used for the production of lesions 
in this study were original strains isolated from human, bovine and a\ian tissues 
The type of the respective strains was challenged by the inoculation of guinea- 
pigs, rabbits and chickens before the cultures were accepted as suitable for the 
experiment In determining the true type of a given organism by inoculation of 
an animal the following tests of pathogenicity were carried out (1) Guinea-pigs 
were inoculated subcutaneously or intrapentoneally and (2) chickens and rab- 
bits were inoculated intravenously Animals living at the expiration of ninet} days 
were killed for necropsy All chickens used were previously tested b 3 ’^ tuberculin 
The degree of susceptibility, as determined by the presence of demonstrable lesions 
of tuberculosis, is shown in the tabulation 

When the disease was induced by the intracerebral route of inoculation, the 
method of exposure was the same for all animals With the animal under 
ether anesthesia the injection was eftected through a small cranial perforation. 


Results of Tests foi Pathogenicity of the Thiee Types of the Ttibeicle Bacillus 

Employed m the Efpei wicnts 




Degree of Infection in -Inimal Inoculated 


Tipe of Organism 

Guinea Pig 

Rabbit 

Cbicken 

Human 


+ + -1- 

+ 

0 

Bovine 


+ + + 

+ + 4- 

0 

Allan 


0 


+ 4- + 


care being taken to minimize the possibility of extraneous contamination The 
dosage used varied with the size of the animal, being from 0 1 to 1 cc of a saline 
suspension prepared from cultures growing on egg or potato medium In order 
to provoke possible lesions most of the suspensions were purposely made rather 
dense, and an attempt was not made to estimate the number of bacteria present 
in each cubic centimeter 

Material was selected as soon after death as possible and fixed in 10 per cent 
neutral formaldehyde solution After fixation the tissues were embedded in 
paraffin, and sections were prepared From each block two series of sections were 
obtained One series was stained with hematoxjdin and eosm, and the other was 
treated with carbolfuchsin-hematoxylin by a method previoush described ® 
Although a large number of different species of animals were used in a series of 
experiments pertaining to the pathogenicitj’’ of the various bacillari forms of 
Mycobactei Him tiibei culosis, the observations recorded here nere confined to the 
chicken, the guinea-pig, the rabbit and the dog 

PATHOLOGIC ‘\NATOMY 

Chicken — Mateiial was obtained fiom chickens that had died oi 
had been killed subsequent to an injection of one of the thiee tj^pes 
of the tubercle bacillus With the avian stiain a fatal tubeiculous infec- 


3 Magath, T B , and Feldman, W H Am Re\ Tuberc 22 514 1930 
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tion was obtained by eithei the intravenous or the intraceiebial method 
of inoculation, but death lesulted much earlier by the latter method 
than by the foimei The duration of the disease varied fiom 3 to 10 
weeks, dependent on the method of inoculation used Since it was 
impossible to incite demonstrable lesions in the chicken by either the 
human or the bovine form of the organism by the intravenous oi by 
the subcutaneous method of exposuie, the only lesions obtained from 
the common fowl which were due to eithei of these strains were those 





^ % 


nI-." 


Fig 1 — Lesions of tuberculosis in the cerebrum of a chicken Death occurred 
twenU -eight daj's after the intracerebral introduction of the avian organism The 
multiple follicular arrangement usually assumed by the monocytic cells in the 
tissues of the chicken following an injection with the organism of tuberculosis 
IS shown, X 200 


that resulted fiom the intracerebi al method of injection Of the two 
birds inoculated in this manner with the organism of human source, 
one died after a period of 56 days, and the other was killed for necropsy 
136 da)s subsequent to the inoculation The two that were inoculated 
with the bacteria of bovine origin were killed for necropsj^ after 119 
da}s 


f4 / i 
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In the chickens inoculated intiaceiebially with the avian form of 
the oiganism lesions weie found to be distributed thxoughout the brain, 
liver and spleen m such a mannei as to indicate a generalized infection 
With the human and bovine stiains, however, demonstrable lesions 
weie confined to the hi am 

A study of the histologic reactions induced in the lespective chickens 
by the three different stiains of organisms revealed a remaikable simi- 
larity which was strikingl}' consistent thioughout the course of the 



* 1 ^ * • '^4 • ^ 'V 


Fig 2 — The cellular reaction in the cerebrum of a chicken induced bj the 
intracerebral injection of the human tubercle bacillus The chicken was killed 
136 da^s subsequent to the injection of the infective material The monoc\tic cells 
are arranged in circumbscnbed spherical masses signilicanth like those in figures 
1 and 3 


disease Regardless of the source of the etiologic agent, the initial 
cellulai 1 espouse was the same It consisted of multiple, discrete, 
spheiical collections of monocytic cells which exhibited a persistent 
tendency to letain then focal character, even though the amount of 
infection present stimulated the formation of large numbers of them 
in masslike formation (figs 1, 2 and 3) The lesions were also charac- 
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tenzed, particulaily in the eaily stages, by an attempt at encapsulation 
The monocytic cell constituting the unit of the lespective lesions was 
of a rathei large size and exhibited a maiked tendency to assume an 
epithelioid charactei 

Neciosis seemed to occur at about the same time regaidless of the 
t)pe of the etiologic organism It was usuall) of a coagulative oi 
hyaline chaiacter and levealed a tendency giadually to become caseous 
Neciosis began in the cential portions of the respective lesions and 





Fig 3 — Multiple tuberculous lesions in the cerebrum of a chicken that uas 
killed 119 days subsequent to the intracerebral injection of the bovine organism 
The central lesion had become necrotic, X 130 


piogressed peripheiall} Calcification, although not piomment m any 
of the mateiial studied, occasional!) appeared In those lesions m 
which necrosis was evident the monocytic cells m contact with the 
necrobiotic elements were ananged in palisade foimation with the long 
axis of the cells tow^ard the centei of the lesions The nuclei of these 
cells w'eie situated in the extreme peiipheial poition of the cytoplasm, 
and the opposite ends of the respective c) toplasmatic processes meiged 
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impel ceptibly with the neciotic cellular detritus Giant cells of the 
Langhans type weie piesent in some of the older lesions 

Many of the lesions which had been piovoked b}- the human and 
bovine forms of the tubeicle bacillus revealed peripheral lymphocytic 
1 espouse (figs 2 and 3) This varied in amount from a few cells 
to a large accumulation, even within the limits of a given section 
Variable numbers of acid-fast bacilli were demonstrated within the 
lesions of all tissues studied They were most numerous in the earlier 
lesions and appaiently were reduced in number as the duration of the 
disease was prolonged 

Comment Tubeiculous infection in the tissues of the chicken 
■when induced b)'^ any of the three foims of the tubercle bacillus is 
characterized by the appearance of definitely focal, circumscribed col- 
lections of monocytic or epithelioid cells of a rather large, clear type 
The lesions, which are often multiple, may become confluent, but even 
though a conglomerate tubercle results, the identity of the separate 
folhcle-hke masses of epithelioid cells is usually maintained and is 
discernible 

Gtiwea-Pig — It was not possible to piovoke demonstrable tuber- 
culosis in the guinea-pig with the organism of avian origin by eithei the 
subcutaneous or the mti aperitoneal loute of inoculation Lesions, how- 
ever, were obtained when the bacteria were deposited within the 
substance of the brain By the inti acerebral method of exposure a 
tuberculous infection was established which pioved fatal in from 
eighteen to fifty-seven days, with discernible signs of the disease in the 
biain, liver and spleen and occasionally involvement of the lung With 
the human and bovine foims of the bacillus lesions were readily pio- 
duced by injecting the organisms either subcutaneously oi intrapeii- 
toneally, death occurring as eaily as twenty-three days afteiward 
Animals living at the expiiation of eight weeks were killed for necropsy 
Bv the procedure desciibed it was possible to secure with each of the 
thiee forms of the bacillus definitely recognizable lesions of comparable 
duration for the puipose of a comparative study 

The changes established by the respective bacteiial stiains weie 
piactically the same throughout the Aarious animals used m this phase 
of the study They differed materially, howeier, from those induced 
in the chicken Instead of the monocjtic cells exhibiting a discrete 
focal ariangement as in the common foul, thej assumed an entirel} 
difteient deposition in the guinea-pig The} appealed in the earlier 
stages in such oigans as the Iner and the brain as compact, diffuse 
accumulations with Aery ii regular outlines (figs 4, 5 and 6) In the 
spleen the lesions in evei} instance had their inception in the malpighian 
bod} , AA hei e the} expanded peripheral!} aa itliout demonstrable ca idence 
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of encapsulation The appeal ance of giant cells of the Langhans type 
was so inconsistent in the guinea-pig mateiial studied as to make it 
difficult to inteipret the idle of this cell in the tubeiculous leaction 
It appealed in some of the lesions of animals that died as eaily as 
twenty days aftei inoculation, although in otheis in which the lesions 
were of compaiable duration it was not seen Again it was occasionally 
present m lesions of fiom six to eight weeks’ duiation A remarkable 
exhibition of these cells appeared m the hvei, spleen and lenal lymph 


- 



Fig 4 — Cellular reaction (X 150) in the brain of a guinea-pig that died 
twenty da>s subsequent to an intracerebral injection of the avian organism The 
monoc\tic cells are disposed in a diffuse manner This figure may be contrasted 
with figure 1 


node of a guinea-pig that died fifty-seven days aftei intiaceiebial 
injection of organisms of avian oiigin The mteiioi of each cell unit 
was filled to capacitv with acid-fast bacilli 

As the lesions expanded the central poitions of many e\entually 
became neciotic The neciosis w^as usually of a caseous nature although 
that of coagulatne t}pe w^as occasional!} seen Not infrequentl} both 
tipes weie disceinilile within a single micioscopic field Calcification 
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was not obseived in any of the lesions examined Acid-tast oigainsms 
weie demonstrated within the lesions of all tissues studied 

Comment — In the gumea-pig the thiee types of tubeicle bacillus 
produced lesions which weie practically identical in then moiphologic 
aspects The lesions weie chaiacterized in then eailiei stages by close!) 
arranged, diftuse masses of monoc\tic cells, disposed in an iiiegulai, 
nonconventional manner, and in this legaid they difteied mateiiall) 
fiom the lesions pioduced b) the same oiganisms in the chicken Fibiosis 



Fig 5 — Tuberculous lesion (X 150) in the brain of a gumea-pig that died 
twenty-three dajs after an intracerebral inoculation of the human organism There 
IS no tendencj toward tubercle formation such as occurred m the brain of the 
chicken, shown in figure 2 


01 attempted encapsulation was not obseived Necrosis without calcifi- 
cation finally changed the character of many of the sepaiate cellular 
accumulations although the peculiar palisade aiiangement ot the cells 
adjacent to the necrotic tissue tvhich was so etident in the lesions of 
the chicken, was not seen in the lesions of the guinea-pig 

Rabbit — A tubeiculous infection was established in rabbits b) the 
intiavenous injection of bacteiia lepiesenting each of the three difterent 
forms of tubercle bacillu'^ The disease was also produced b\ the 
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intioduction of each of the three bacillary foims into the substance 
of the cerebium, and in one instance it was produced by subcutaneous 
inoculation of the bovine form of the organism The duration of the 
lesions m the lespective labbits A^aried from 11 to 250 days The eailiei 
lesions were obtained following mtiacerebral inoculation, whereas the 
animals m which lesions weie obtained after 250 days were those 
inoculated mtiavenously with organisms of human oiigin and finally 
killed foi necrops}'’ 



Fig 6 — Lesion of tuberculosis (X ISO) in the brain of a guinea-pig that 
died twenty days following the intracerebral injection of the bovine organism The 
histologic appearance of the cellular reaction is not essentially different from that 
obser\ed in figures 4 and 5 

Compaiison of the individual lesions of compaiable duration in the 
taiious rabbits showed that there were no essential differences in 
the character of the histologic reaction to the three foims of the infecting 
agent (figs 7, 8 and 9) There were, of course, notable differences 
111 the degiee or in the extent of the infection due to vaiiations in the 
inherent susceptibility of the rabbit to the three bacillary forms of 
the organism The rabbit is exceedingly vulneiable to organisms of 
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bovine and avian oiigin and consideiably less so to oiganisms obtained 
from human beings As a consequence one obseives difteiences in the 
cellulai leaction which are indicative of the degiee to which the respec- 
tive organisms are able to express the full measuie of their pathogenicit\ 
In geneial, howevei, the lesions were made up of nregulai accumu- 
lations of monoc3dic or epithelioid cells, many of which, with the 
exception of the lesions of the lung, exhibited a maiked tendency to 
undergo early central necrosis The Langhans type of giant cell was 



Fig 7 — Tuberculous lesion (X ISO) in the lung of a rabbit that died ninet\- 
eight da^s after receiving an intravenous injection of bacilli of avian tuberculosis 


fiequently piesent in most of the tissues studied, and mam of the 
lesions of long duiation possessed variable amounts of mineral salts 
When the disease was rapidly piogiessive oi of long standing, mam 
of the mdnndual cellular units or tubeicles showed a tendency to 
coalesce In the lungs of those animals in which the disease had con- 
tinued for a piotracted period the formation of abscess with occasional 
cavitation was obseived 

Although there w^ere minor differences in the appearance of some 
of the lesions in the lespective animals the diftei dice': were due to the 
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clifterent anatomic situations in which the lesions appeal ed rather than 
to a specific cellular response to the presence of a particular form of 
Mvcobacfei nun tube} culosis The splenic lesions were confined lathei 
consistently in the eaily stages to the malpighian bodies, whereas those 
in the lung, livei and kidnev weie not restiicted hv definite anatomic 
limitations Many of the lesions of prolonged duiation stimulated the 
pioduction of large numbeis of hmphocytic cells, which weie present 
m the zone immediately adjacent to the umnvolved tissues Connectne 



Fig 8— -y focal accumulation of epithelioid cells (X 180) in the lung of a 
rabbit that was killed 250 dajs subsequent to an intravenous injection of the 
human tubercle bacillus 


tissue encapsulation oi fibrosis was not associated with the lesions m 
the tissues examined The cciebial lesions weie piactically identical, 
regardless of the source of the infecting oiganism They were lather 
widespiead and usually caused the death of the animal within a lela- 
tiveh shoit time, from eleven days to three weeks In tissues which 
weie appropriately stained, acid-fast organisms were demonstrated m 
all lesions studied 

Comment The lesions of tuberculosis in a series of rabbits follow- 
ing the experimental production of the disease wuth the tliiee diffeient 
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forms of the infecting organism weie without significant difiteiences 
(figs 7, 8 and 9) They were charactei ized b} the formation of 
irregulai masses of monocytic oi epithelioid cells, and the central portion 
of many became caseated within a relatively shoit time Giant cells 
were numerous, and encapsulation was not apparent 

Dog — Lesions of tuherculosis were provoked in dogs by each of 
the three hacillary forms of the organism when the infective agent 
was mtioduced inti acerebi ally As previously leported- dogs proved 



Fig 9 — Tuberculous lesion (X 150) in the lung of a rabbit Death occurred 
154 dajs after a subcutaneous inoculation of bacilli of boMiic tuberculos s 


exceedingly lesistant to the aMan form of the bacillus by e\er\ loute 
of exposuie except by it ay of the biain Infection established in this 
way with oiganisms isolated trom a chicken produced lesions in the 
biam, spinal coid, Inei and occasionalh in the spleen , the lungs escaped 
demonstiable ln^ohement m eiery^ instance The human and bonne 
iorms of the tubercle bacillus when injected intraccrebrally set up 
lesions in the lungs, besides those in the Iner brain and spleen Lesions 
w^ere also obtained in the lungs and Ineis of dogs that were inoculated 
intiaienously with bacilli of bonne and human origin 
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In dogs, as in the othei species used, a fatal tuberculous infection 
resulted much earlier following the intracerebi al introduction of the 
infection than by the othei means used to establish the disease Those 
inoculated intraceiebially succumbed in from eighteen to sixty-thiee 
days, and those inoculated intravenousl> suivived foi a peiiod of 
sevent} -three days oi until they weie killed foi neciopsy after one year 

Since the brain and the Inei weie the only oigans to be consistent!} 
affected by each of the thiee forms of the infecting organisms, the 
compaiative study of the lesultant lesions was limited to tissues obtained 
from these organs A detailed account of the pathologic changes fol- 
lowing the exposuie of dogs to bacilli of avian tubeiculosis has been 
lecoided elsewheie'* 

^^dlen dogs were inoculated with oiganisms of avian oiigiii the 
lesions weie peihaps somewhat moie extensive, and the cerebral tissue 
was moie involved, than when lesions weie pioduced by eithei the 
human oi bovine foi ms of the bacillus With this exception the chai- 
acter of the cellulai leaction was essentiall} the same legaidless of 
the origin of the etiologic bacteiia Even the lapse of time did not 
materially alter the histologic pictuie m the lespective animals It 
peisisted as a moie oi less n regularly diffuse collection of close!} 
packed monocytic cells without evident encapsulation, but with an 
occasional appearance of lymphoc}tic infiltiation of the peripheial poi- 
tion of the lesion The monoc}tic cells did not assume an “epithelioid” 
appearance The lesions weie situated either just undei the pia matei, 
which they frequently followed into the depths of the sulci, oi within 
the substance of the ceiebial tissue In many of the biains, lesions 
weie present in both situations, and the lesions often appeared to have 
had a penvasculai inception The foimation of concentiic, tubercle-like 
structures or giant cells was not obseiied Neciosis of the cential 
poition of some of the lesions induced by the avian oigamsm was 
observed, and the same letrogression was present to less degree in a few 
of the lesions that developed as a consequence of the human organism 
Calcification was not obser^ed in any of the lesions examined Acid- 
fast oiganisms were present within the lesions of all tissues studied, 
and fiom those m which cultures were attempted organisms possessing 
the usual characteristics of Mycohactei luin tiihei ctilosis were obtained 

A study of the sections prepaied from the livers of dogs that died 
as a consequence of the intracerebral inoculation of each of the thiee 
forms of the tubercle bacillus revealed lesions in which theie was no 
marked dissimilant} The majoiity of the lesions, legaidless of then 

4 Feldman, W H Am J Path 7 147 1931 
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duration, appeared as ovoid or irregulaily spherical masses of mono- 
c}tic cells of the same chaiacter as those which constituted the lesions 
in the ceiebrum The lesions, Avhich were numerous, were situated 
rather promiscuously throughout the liver In none of them could the 
foimation of a capsulai structure be discerned, and giant cells of the 
Langhans type were absent Neciosis oi calcification was not obseived 
Acid-fast organisms, although demonsti able, were not numerous, except 
in one hvei in which the lesions had been induced b}^ the intravenous 
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Fig 10 — Tubercle (X 200) in the liver of a chicken in a case of spontaneous 
tuberculous infection The lesion which is undergoing necrosis, is definiteh cir- 
cumscribed This figure maj be compared w'lth figure 11 


injection of the human form of the oiganism The lesions in this 
instance difteied somewdiat from the ones I liave described in that the} 
weie much moie extensne The^ likewise exhibited less tendency 
to pioduce the focal t}pe of cellulai formation Instead, the reaction 
w'as diffuse and show'ed a piedilection for the perilobular portions of the 
oigan In this mateiial an occasional cell form suggestne of the Lang- 
hans t}pe of giant cell could be seen, and tremendous numbers of acid- 
fast bacilli w^ere present 
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Comment Lesions pioduced expenmentally in the biams and 
livers of dogs b} each of the thiee t}pes of the tubeicle bacillus weie 
found to be alike, except foi a few minoi dififeiences uhich weie due, 
pel haps to certain anatomic peculiaiities of the iinolved organs The 
lesions weie charactei ized by the piesence of monocytic cells aiianged 
in compact masses without evident encapsulation or Lpical tubeicle 
foimation The lesions, which weie rather extensive and numeiotis, 
showed only a slight tendency towaid retiogiession 

ScA'^eral tuberculous hveis of swine, obtained from abattoirs, also were 
studied The lesions ueie of a multiple, miliaiy charactei, and emul- 
sions piepaied fiom the diseased tissue and injected into chickens 
tested with tubeiculin eventually produced extensive lesions of tjjncal 
avian tubeiculosis Cultures obtained from poitions of the original 
emulsions resembled the aAian foim of the organism in eveiy A\a} A 
comparison of the lesions that occurred m the livers of swine with those 
which lesulted in the lueis of the inoculated chickens showed gieat 
dissimilai ity As has been mentioned, the lesions in the chicken weie 
like those wdnch aie usuall)' seen following a spontaneous tubeiciilous 
infection in this animal (fig 10) The lesions w^eie focal and moie 
01 less disci ete, wnth a lathei definitel) ciicumsciibed. iiiegulaily 
spherical contoui The lesions in the hveis of swnne. how'evei w^eie 
iiiegularly diftuse, consistently laiger than the lesions of the fowd, 
and AVith no discernilile eftoit on the part of the connective tissue 
elements to establish a zone of deinai cation betw^een the cells of the 
lesions and unimohed hepatic tissue 

COMMENT 

Although these studies hare made it possible to obseive the leaction 
of seveial dififeient species of animals to each of the thiee Aaiieties of 
the bacillus of tubeiculosis no claim is made that similai lesions would 
be found if the disease could be studied following its spontaneous 
inception in the respective species The usual chronicity of the infec- 
tion following Its spontaneous induction gives the host an oppoi trinity 
for a much fuller expression of the piotective mechanism than is usually 
possible following the expeiimental pioduction of the disease How'^- 
erer, lesions that had existed fiom thiee months to one yeai w'eie 
sufifrciently established in their histologic design to enable one to foiesee 
with some degiee of accuracy what the ultimate anatomic leaction 
was to bci Also it seems logical to assume that significant morphologic 
diflferences should become evident rathei eailv m the pathogenesis 
of the respective lesions particulaiL if one consideis the natuie of 
the development of the tuberculous piocess in the common fowd 
Although the tubeicle is lightly consideied the anatomic unit of tubei- 
culous infection in the chicken it is subject to some histologic vaiiation 



FELDMAN— EXPERIMENTAL 7 UBERCULOSIS 


911 


as compaied with the lesion in the lowei mammals This became 
apparent from the fact that each of the three foims of Mycobacfenum 
tube] cnlosis induced lesions m the brains of chickens which weie essen- 
tialty identical, whereas the same bacteiia produced in othei species, 
including the labbit, gumea-pig and dog, lesions which weie unlike those 
pioduced 111 chickens 

In general it might be said that the lesions of tubeiculosis in the 
chicken differed fiom those in mammals b} the monocytic cells earh 



Fig 11 — Solitary tubercle (X 150) near the penpherj of the cerebrum of a 
chicken The same case is shown in figure 3 The animal was killed 119 da^s 
after an intracerebral exposure to bovine tubercle bacilli This figure maj be 
compared with figures 6, 9 and 10 


assuming an epithelioid character and exhibiting a marked tendenev 
to letain then follicle-like airangement and to fuse to form conglomeiate 
tubeicles Thev aie also chaiacterized bv a definite attempt to become 
encapsulated and m the older lesions b\ a peculiar Inalm-like degeneia- 
tion of the center of the tubeicle (fig 11 ) I ha^e failed to observe 
in chickens even in those spontaneouslv affected with the avian oiganism. 
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the atypical oi neoplastic-like lesions desciibed by Chretien, Geiinain 
and Raymond ° 

It also appealed from this study that, so fai as the vaiiotis mammals 
aie concerned, the tuberculous piocess in the respective species studied 
was without significant differences regaidless of the souice of origin of 
the oiganism used to incite the lesions This seems of significance 
and suggests the impossibility of one being able accurately to designate 
the bacillaiy t)pe lesponsible foi a given lesion on the basis of a 
moiphologic stud} alone It would seem that any differences of histo- 
logic detail assumed by the resultant leactions of tissue to the lespectivc 
t}pes of tubercle bacilli aie determined for the most pait by factors 
inheient in the host lathei than by the possession by each of the 
thiee bacillaiy foims of ceitam lesion-inciting constituents which are 
specific for it In this connection it is of interest to note that Fox, 
aftei a compaiative study of tubeiculoiis infection m the lowei mam- 
mals and man, concluded “The form of tubeiculosis as seen m all 
animal groups is the expiession of the pecuhai characteiistic leaction 
that each group presents to the infection,” “ and “individual peculiarity 
of an Older, family, or genus must play a very large role in the incep- 
tion, development, and lesult of tuberculous infection’ ^ 

These observations emphasize the indispensabihty of inoculation of 
an animal in every instance befoie one can definitely claim that a certain 
lesion has been caused by a given form of Mycohactei mm tnbci culosis 
The designation of the bacillai} type responsible for a given lesion 
can be made with ceitamty only when the lesults obtained from piopei 
tests of pathogenicity are available 

SUMMARY AND CONCLUSIONS 

With the use of pure stiains of Mycobacfei mm tube) culosis, lepie- 
sentatne of the human, bovine and avian forms of the oigamsm, 
expel imental tubeiculous infection was induced by ■various pioceduies 
111 chickens, rabbits, guinea-pigs and dogs Fioni the lesions obtained 
a comparati've study was made to determine whethei the anatomic 
chaiactei of the cellulai leaction in the respective species vaiied with 
the type of the tubeicle bacillus used to incite the lesions, or whethei 
the histologic character of the lesions in a given species was constant 
regardless of the form of tubercle bacillus piesent From this study 
the following conclusions seem pertinent 

5 Chretien, Germain, and Raymond Rev de la tuberculose fs 3) 4 25, 

1923 

6 Fox, Herbert J Am Vet M A 72 792, 1928 

7 Fox, Herbert Tr Nat A Prev Tuberc 24 199, 1928 
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Vaiiations in the chaiactei of the leaction of the tissue to Mycobac- 
teiiiim fubci ciilosis aie not determined by the type of the oiganism 
per se, but by ceitain indefinite factors which aie inheient in the species 
possessing the infection 

The histologic natuie of tubeiculous infection in a gnen species 
is essentially the same legardless of the form oi of the oiigin of the 
particulai strain of tubeicle bacillus lesponsible for the lesions 

The lesions of tubeiculosis in the common fowl usuall} possess 
certain anatomic characteis that distinguish them from tubeiculous 
lesions m the lower mammals 

These obsenations indicate that it would be injudicious to designate 
a given tubeiculous infection as being due to organisms of human, 
avian or bovine oiigin m the absence of lesults of tests foi patho- 
genicit}^ 



SPONTANEOUS BILATERAL DECAPSULATION OF 

THE KIDNEYS 

RLPORT or A CASE 

WILLIAM M McGrath, B 

AXD 

CARL W APLELBACH, MD 

CHICAGO 

The kidneys desciibed herein \\ere removed fiom the body of a 
white woman, 35 }ears old, who died in the Piesbyterian Hospital m 
March, 1930 

REPORT or CASE 

Histoiy — Two 3 ’’ears pre\ious to death, the patient came to the hospital com- 
plaining of constipation, bleeding hemorrhoids and tenderness in the hj'pogastrium, 
all of these complaints being of several j ears’ duration 

After an enema of barium and a roentgen examination that demonstrated a 
constriction of the colon, a diagnosis of carcinoma of the sigmoid portion of the 
colon was made The neoplasm was reinored, and a lateral anastomosis was made 
between the proximal and distal ends of the colon 

Nine months later, the patient returned to the hospital because of bleeding 
from the rectum The previous anastomosis of the colon ^^as resected, an abdom- 
inal colostomy was established, and the rectum was removed through the 
perineum 

In February, 1930, the patient again returned, complaining of loss of weight, 
bleeding from the opening produced by colostomy and nausea The sjmptoms 
and physical observations were believed to result from metastases in the abdom- 
inal cavit} and from partial obstruction of the bowel The patient lived for one 
month, and during this period the predominating symptoms were prostration, 
anorexia and weakness Onl} one examination of the urine was made No 
albumin and no casts were found, and the specific graviU was 1 008 There was 
no clinical suspicion of renal insufficiency, and a chemical examination of the blood 
was not made 

Diagnosis — The clinical diagnosis was metastatic carcinoma of the colon 
proximal to the opening produced bj"^ colostomy , partial intestinal obstruction 
and secondary anemia 

The anatomic diagnosis was long absence of the sigmoid portion of the colon and 
rectum , old colostomy , carcinomatous metastases in the periaortic and mesenteric 
Ij mph glands, in the pelvic peritoneum and in the ureters and periureteral 
adipose tissue, partial intestinal obstruction due to fibrous adhesions between the 
small bowel and the carcinomatous metastases , bilateral obstruction of the ureters, 
bilateral h 3 'dro-ureter and h3Mronephrosis , bilateral decapsulation of the kidne3S, 
general anemia , marked emaciation and ulcers of the colon due to impacted fecal 
masses 

* Submitted for publication, Nov 7, 1930 

*From the Department of Patholog\ of Rush ^Medical College of the Uni- 
versiU of Chicago and the Laborator^ of the Presbitenan Hospital 
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Maa oscopic Eiamtnatwn of K 2 dncys — In the retroperitoneal space on each 
side there was a large, cystic mass , that on the right side weighed 1,060 Gm and 
that on the left, 1,085 Gm At the brim of the pelvis each ureter was invaded 
by gray, firm tissue like that in the peritoneal covering of the small pehis The 
periureteral adipose tissue was also hrm and formed a hard encasement for the 
ureters to within a few centimeters of the renal peh'es Above the constriction 
of the ureters at the brim of the small pelvis, the walls were only slightly thickened, 
grav and opaque, and the average circumference of the lumens was 15 cm 

The fluid in each of the perirenal sacs w'as contained in a single cavit} (fig 1), 
and the fluid was w'atery and light vellownsh brown Attached to the lining of 
the sacs and the surfaces of the kidneys there were thin clots of blood, some of it 
brown and some of it reddish purple 

The alterations m the two sacs and kidneys were identical, so that onlv one 
kidnev and the wall of the cyst will be described 



Fig 1 — Photographs of the tw'o kidnevs after fixation m formaldehvde The 
capsules have been cut open, thus exposing the tw o compressed kidnev s Clotted 
blood IS adherent to the surfaces of the kidnevs and to the linings of the sacs 

The w'all of the cyst on the left side w'as flexible and translucent A.ltachcd 
to the outside w'ere adipose tissue and peritoneum and at the superior surface 
muscle w'as firmh adherent In its largest extent, the wall was of paper-like 
thickness but at the thickest regions where the kidney was embedded deep in tbe 
W'all and wdiere the diaphragm was attached, the wall was from 7 to 10 mm thick 
The kidnev w'as compressed bv the fluid so that its medial surface was flattened 
against the w'all of the sac for from 1 to 2 cm from the hilus The junction of 
the lining of the sac w'lth the surface of the kidnev appeared to be a continuous 
membrane Slight manipulation of the kidnev however loosened the two sur- 
faces the wall of the sac then could be traced to the junction of the renal pelvis 
with the kidnev At this junction (fisr 2) theie was a wall of fibrous tissue that 
varied from a tissue paper-like membrane in a few places to a hcavv fibrous 
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band several millimeters thick, m most places The material that sealed the 
medial surface of the kidney to the sac was gelatinous and gray 

The lumen of the renal pelvis was ovoid, and the cahces were obliterated, m 
contradistinction to the usual t>pe of hjdroiiephrosis in which the cahces are 
dilated and extend up into the kidney as saccules The cavitj of the renal pelvis 
was equivalent to about 50 cc The wall of the renal pelvis was thin In most 
places, the wall of the renal pelvis was firmly joined to the kidney, and the cavity 
of the sac was separated from the cavitv of the renal pelvis by from 2 to 3 mm 
of firm, fibrous tissue 

The surface of the kidney was smooth, and the capsule was transparent, so 
that grossly it appeared as if the renal substance were bare The renal paren- 
chyma was light brown, glistening and bloodless In cut surfaces, the cortical 
and medullary markings were regular and distinct 

Mta oscopic Examxnahon of Kidneys — In sections of the wall of the cjst, 
made from seveial regions, there was an abundance of young fibrous tissue Infil- 



Fig 2 — Coronal sections through the left kidney and the w'all of the sac 
illustrate the ovoid shape of the renal pelves In the section to the left the thin- 
ness of the wall between the lumen of the sac and the renal pelvis is demonstrated 


trations by round cells and new blood vessels were sparse No distinct type of 
cell formed a lining The inner layers of the w^all appeared to be edematous In 
a few' regions, w'here there were graj' plaques in the peritoneal covering, carcino- 
matous metastases w'ere present 

The alterations m the kidnejs were slight The interstitial tissue, particularly 
of the medulla, W'as wudened, but there w'as no increase of cells Near some of 
the larger blood vessels at the junction of cortex and medulla, and also beneath 
the capsule of the kidney, there were spaces surrounded by fibrous tissue that con- 
tained a homogeneous, eosin-staining material Covering the kidney, there was a 
fibrous capsule made up of several layers of fibrous tissue 

In the fat about the ureters there were abundant metastases The epithelial 
cells were arranged in solid masses of from 10 to 50 cells, and m a few places 
formed aheoli 
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In sections tlirougli the pedicle of the kidney there was no evidence of 
metastasis 

Histologic Diagnosis — The histologic diagnosis was adenocarcinomatous 
metastases in the wall of the ureters, in the periureteral adipose tissue and in 
the peritoneum covering the perirenal cyst, dilated lymph spaces between the 
capsule of the kidnej and the kidney itself and also m the renal parenchyma 


COMMENT 

In the medical liteiatme theie aie only a few leports of accumula- 
tion of fluid m the lenal capsule similar to that described heie The 
alteiations that occur with decapsulation from hemoirhage of traumatic 
oiigin have been frequently desciibed and are well known 

Except for two instances, fluid that collects in the renal capsule has 
been regaided as a seious exudate from an inflamed capsule or as lymph 
fiom a blocking of the lymphatic channels of the kidne}^ and capsule 
The reasons m favoi of mterpieting the fluid as having an oiigin 
other than from urinai}- excretion are dependent on chemical examina- 
tions and the failure to find an opening between the lenal pelvis and 
the sac outside of the kidney 

Thus far, three names have been applied to this anatomic alteia- 
tion peiirenal hydronephiosis, periienal hygioma and renis hydrocele 
Minkowski ^ had the opportunity of investigating the charactei istics 
of the fluid in a peiirenal cyst of this type during the lifetime of 
the patient A cystic mass, thought to be a hydronephrosis, was observed 
in the right side of a young man, and fluid was aspirated This fluid 
and the urine did not have the same chemical composition, and theie- 
fore certain experiments were perfoimed to determine whether oi not 
the composition of the aspirated fluid could be changed with alteiation 
of the chemical components of the uiine 

The patient was fed benzoic acid Hippuric acid appeared in the 
mine, but not in the cystic fluid Large doses of methylene blue were 
administered by mouth The fluid in the sac became slightly tinged, 
but not with the same intensity of blue that appeared m the mine 
The excretion of urine by the kidney was of normal amount, but 
nevertheless the sac lefilled rapidly after aspiration 

The kidney and its external cyst were removed In gross relation- 
ship of kidney and perirenal hydronephrosis the specimen was similar 
to ours, except that there was no true hydionephrosis There was no 
opening between the renal pelvis and the external sac Minkowski 
believed that the fluid was of lymphatic origin due to stasis within the 
kidney A thin capsule was present on the surface of the kidney, but 
he inferred that this had formed aftei the original space had developed 


1 Minkowski, O Mitt a d Grenzgeb d kled ii Chir 16 260, 1906 
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In other woids, the fluid in the subcapsular space was a letiogiade flow 
of lymph from the kidney into the true subcapsular space 

Similar specimens have been reported on by Lipschutz,^ Hildebrand,^ 
Connerth,* Coenen and Silberbeig,^ Malherbe,*’ Kirmisson,'^ Good,® 
Ki ogius ® and Lowenstein 

Lipschutz and Coenen and Silberbeig concuried with Minkowski in 
holding that the fluid outside of the kidney had its oiigiii from lym]ih 
They believed, howevei, that the fluid collected within the capsule of 
the kidney, thus splitting the capsule into two layeis 

Hildebrand, because of a bloody fluid in the cyst that he desciibed, 
and also because of a history of trauma to the patient, believed that a 
hemoiihage had occuired first, and that subsequently a seious fluid 
collected Malheibe also subscribed to this explanation in reporting 
his case 

In the kidney desciihed by Good, theie was a tract between an 
mteinal hydronephrosis and the sac outside of the kidney Kirmisson 
also believed the fluid m the peiirenal space to be of uiinary oiigin, even 
though he was unable to demonstiate a connection between the renal 
pelvis and the sac outside of the kidne} 

Others have ascribed inflammation of the capsule of the kidney as 
the cause of the perirenal subcapsular collection of fluid 

In our case, at the time of the autops} , it was assumed, because 
of the constiiction of the meters by caicinomatous metastases, that 
the collection of fluid outside of the kidne) s was due to exti avasation 
of mine ' The two specimens weie viewed fiom the standpoint of 
valuable mateiial foi a museum rather than with the knowledge that 
there existed m the hteiature the eonception of lymph stasis as the 
piobable cause 

The chief purpose in piesenting the mateiial, theiefore, is to demon- 
stiate an unusual disease of the kidney and its capsules 

There is some evidence to suppoit each of the two views, namely, 
that the fluid is lymph and that the fluid is extiavasated urine 

Theie is no blocking of the lymph channels of the renal pedicle 
by carcinomatous metastases, and it is through the pedicle that most 
of the lymph is drained from the kidney and its capsule 

2 Lipschutz, B Ann Surg 81 502, 1925 

3 Hildebrand, O Arch f khn Chir 130 337, 1924 

4 Connerth, O Ztschr f urol Chir 11 169, 1923 

5 Coenen H and Silberberg, M Beitr z khn Chir 130 374, 1924 

6 Alalherbe, A Ann d mal de org genito-urin 8 268, 1890 

7 Kirmisson, M Rev de chir 19 825, 1899 

8 Good kl & S Rep 24 287, 1871 

9 Krogius, A Finska lak -sallsk handl 63 493 1921 
10 Lo^\ellsteln, E Berl khn Wchnschr 57 1177, 1920 
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In some legions, the lenal pelvis is sepaiated from the penrenal 
sac by a tissue papei-like membiane thiough which one can conceive 
that uiine could filter 

The disease was bilateial and symmetiical In view of this charac- 
teiistic, one must beai m mind that theie may have been a congenital 
anomaly in the development of the lenal pelvis at its junction with 
the kidne3'^s Obstiuction of the uieteis, with and without cai cinoinatous 
infiltration of the Ijmphatics of the meter and renal pedicle, is common, 
yet laige collections of fluid in the lenal capsule aie laie 

The fluid in the penienal sacs was wateiy and did not coagulate in 
fixing fluid 

SUM MAR\ 

Two kidneys with a wateiy fluid in then capsules aie desciibed The 
names commonly given to this condition aie perirenal Itydronephrosis, 
penrenal h3^gioma and lenis h3diocele 

In the cases of accumulations of fluid in the capsules of the kidneys 
thus fai repoited in the hteiatuie the accumulations aie explained by 
the authois as collections of lymph fiom blockage of l3miph channels, 
as exudates fiom inflammation of the renal capsules, oi from hemor- 
ihage, and as extravasations of mine 

The gross and histologic evidence in om case points as much to 
extiavasation of urine within the capsules of the kidneys as it does 
to blockage of lymph channels The alterations m the capsule are those 
of encapsulation, and inflammation seems to be a remote etiologic 
explanation 



Laboratory Methods and Technical Notes 


A RAPID AND PERMANENT METHOD FOR 
STAINING MYELIN SHEATHS 

CYRIL COURVILLE, AID 

AND 

ARAM KRAJIAN 

LOS ANGELES 

The Stud} of myelinated nerve fibers from the standpoint of patho- 
logic changes, as well as fiom that of then normal structuie and dis- 
tribution, has been complicated by the length of tune lequired by the 
\arious technical methods devised for their successful demonstration 
The modifications of Weigert’s original method, as well as otheis more 
lecently desciibed, require considerable tune, and often the results lea\e 
much to be desired Weil ^ lecently devised a lapid method which serves a 
useful purpose, although in oui hands, it has failed to demonstiate mdi- 
iidual fibers as well as we should like We have devised a method 
which seems to have many of the advantages of the longer methods, as 
fai as the lesults obtained are concerned, and }et can be completed m 
thirty minutes This is of special value m making a rapid diagnosis 
of questionable cases in which systemic disease of the spinal coid is 
suspected The pathologist may have a section for study by the tune 
he has completed the postmortem examination, for prepaiations fiom 
flesh tissue can be made in even less time than that stated The stain 
is peimanent as far as can be determined, foi we have well preserved 
sections that were made over a year ago The details of the fibers are 
fairly shaip and clear, although not stained as deeply as in the longer 
methods 

METHOD 

Hardening — For rapid diagnosis on fresh tissue, bod the blocks for one 
minute in 10 per cent formaldehyde and then leave m the same solution m a 
paraffin oven for five minutes before cutting frozen sections When the section is 
not demanded in a short time, fix the tissues m 10 per cent formaldehjde for 
twenty-four hours or longer 

Sections — Cut frozen sections 10 microns thick Receive sections in a large 
dish containing tap water 

Mounting — Draw sections on to slides and let the excess water dram off for 
about a minute and dehydrate with absolute alcohol, pouring on a few drops two 
or three times, each time allowing it to evaporate Blot and dip the slide in a thin 

* Submitted for publication, Dec 19, 1930 

* From the Department of Pathology, Los Angeles County General Hospital 

1 AVeil Arthur A Rapid Alethod for Staining Alyelin Slieaths, Arch 

Neurol S. Psjchiat 20 392, 1928 
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celloidin solution h\ing the section to the slide Dip the slide in tap water for 
a few seconds 

Moidaitiwg —Co\eT the section with 15 per cent hot aqueous solution of ferric 
chloride = for five minutes. Dram the solution from the slide Do not wash 

Sfamwg — CoAer section for five minutes with equal parts of hematoxvlin 
solution ■5 and distilled water, heated to 60 C This stains the section extremeiy 
black 

JJ'as/nitg — Wash thoroughly in tap water 

Dcstammg — Remo\e excess stain in a 1 per cent aqueous solution of ferric 
chloride, dipping the slide in and out of the solution until the gray matter begins 
to appear m contrast to the dark medullary substance This takes place in from 
ten to tuenty-five seconds 

IVasJiDig — Wash the slide quickly in tap water 

Diffct cntwtion — Cover the section with a 025 per cent aqueous solution of 
potassium permanganate and shake with the fingers to secure even differentiation, 
which takes place in about five seconds This step should be controlled under the 
microscope 

Washing — Thoroughlj' wash the section in tap water 

Dchydiatwn — Remove water from the section after draining off the excess by 
pouring on a few drops of absolute alcohol and draining off, repeating three or 
four times Blot between filter paper 

dealing — Plunge section in a container of equal parts of aniline oil and xylene 
for about three minutes and then in xylene for another three minutes 

Mounting — Mount in Canada balsam or gum damar 

This method consists essentially of a staining of tlie myelin sheaths 
with hematoxylin after moidantmg in ferric chloride solution 

The use of not solution hastens the process and makes it adapt- 
able foi lapid diagnosis The important steps aie the lemoval of 
excess stain with a 1 per cent aqueous solution of ferric chloride and 
difterentiation in 0 25 per cent aqueous solution of potassium peimanga- 
nate If, m the piocess of differentiation, the black coloi is too intense, 
the sections should be destained a little longer m the feme chloride 
solution The process of differentiation serves two other purposes, that 
of countei staining the gray matter and degenerated aieas a golden )fel- 
low and that of checking the action of feme chloride This insures the 
preservation of the stain in the myelin sheath, making a permanent 
preparation If aftei differentiation it is found that the yellow counter 
stain IS not deep enough, the potassium permanganate solution may 
be added again and the slide shaken foi a few additional seconds 

2 Ferric chloride solution should be made up fresh each time Dissohe 
15 Gm of ferric chloride in 100 cc of hot tap water and raise the temperature to 
60 C just before use 

3 Hematoxylin solution is prepared by dissohing 10 Gm of hematoxvlin 
crjstals in 90 cc of absolute alcohol and ripening in an incubator at 37 C for 
two or three w^eeks This solution is stable and wnll keep for months 
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A, myelinated fibers entering the posterior horn of the spinal cord The method 
shows them as clearcut fibers m longitudinal section and as well defined rings in 
cross-section , X 100 B, degeneration of the mvehn sheaths of the subcortical 
white substance m a case of encephalitis periaxialis diffusa (Schilder’s disease) 
as demonstrated bj' the method , X 230 C, degeneration of mvehn sheaths of 
ner\e fibers at the margin of the fasciculus gracilis m a case of tabes dorsalis, 
X 230 
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The inteipietation of the lesults is the same as in the Pal-Weigeit 
method The myelin sheath stands out as a iinglike stiuctiiie sm- 
lounding the unstained axis cxhndei coie as seen m the cioss-section 
In longitudinal section, it appeals as a hght-bhush stiand obseived chai- 
acteiistically m the giay mattei of the coid (see figure, A) and the 
deeper la3'^eis of the ceiebial coitex The accompanying illustiations 
show the details emphasized b\ the method In lapid degenerations the 
myelin is seen to be bioken up into globules m the couise of the neive 
fibers {B) If the piocess is a slower one. as m tabes dorsalis, the 
t}pical shi inking and distortion of the fibeis ma\ be seen (C) 

The method seems to be best adapted foi frozen sections, foi we 
haie had pool lesults on paiaffin sections of formaldehyde-fixed 
mateiial No lesults \’\eie obtained on tissues fixed m Zenker’s fluid 
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REVIEW OF SOME RECENT BOOKS ON 
BACTERIOLOGY 

S B^YNE-JONES, MD 

ROCHESTI R, N Y 

Even in the biologic sciences, “of making man} books there is no 
end ’ Theie aie, however, pecuhai periodic rises and falls m the 
tide of book-making Granted the constant possibility of publication, 
the meaning of these ups and downs m the punting of volumes could 
be determined with assurance only aftei an examination of all the 
complicated factors influencing intellectual activity and its expression 
Without making such a profound analysis, it may be said that one 
source of influence is certainly the stage of development of a science 
It would, 111 the first place, be incorrect to suppose that the absence 
of book-making indicated stagnation m a science On the contrary, 
book-making in a science is apt to deciease during peiiods of intense 
explorative investigation, when real beginnings are being made After 
that period, the publication of volumes setting forth the newly acquired 
knowledge marks a sort of official opening of the new era A second 
stage of relative stability m a science is often marked by the publication 
of numerous Aolumes, eithei as encyclopedic summaries of collected 
knowledge or as the exposition of a hypothesis drawn from man} 
singular instances A third stage also, a stage of stagnation, may be 
remarkable for the publication of numerous monumental volumes 
expiessmg the final doctrines of accepted authority 

At least two influences obscure these relationships of the publication 
of books to the stages of development of a science The first of these 
is the irregularity of activities within the domain of the science All 
stages from exploration to stagnation may occur at one time, and 
introductor}^ books will be published simultaneously with the volumes 
of encyclopedias and documented dogma The second influence obscur- 
ing this relationship is that exerted by the increase in journals In 
earlier times, before there were many journals, publication of original 
observations in a -volume was frequently the first means of dissemina- 
tion of new knowledge In more recent times, the increase m journals 
gives the author the means of publishing as separate articles the papers 
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that 111 othei days he would ha\e assembled fiist in a book Finally, 
the accounts of some expeiiments, filling all the hundred oi more 
pages in a single issue of a journal, aie so voluminous that they should 
in leality be legaided as books 

During the past five yeais, there has been an extiaordmaiy mciease 
in the making of books in the science of bacteiiology These books 
lepiesent all stages of activity m this field Few oi none may be said 
to express the absolutism ot authority, because no one dares to assume 
authority in these days of incessant ciitical expeiimentation, because 
dogmatism is unfashionable, oi because most textbooks contain a 
sufficiency of dogmatism moie or less subtly intruded thiough an 
author’s subconscious bias or point of view Many of these books 
are stimulating for then new conceptions, and many aie extremel} 
valuable as souices of lefeience Indeed, the bacteriologist has never 
before been so thoroughly supplied with literal} tools for excavation 
and constiuction in his fields It would be profitable to attempt to 
review and classify all of these books They aie so numeious and 
vaiied that a book about books, like Bible’s recent monograph, “Recent 
Advances in Bacteiiology,” would be lequired to do justice to all of 
them But the reviewei has little moie than titulai acquaintance with 
many of them, and is forced by limitations of knowledge and occu- 
pation to restrict his review to biief comments on a few books that 
he has read oi consulted 

The rapid extension of bacteriology, its extraoidinary utility and 
the segregation of workeis intensely occupied in diffeient parts of 
the domain have caused the publication of infinitely detailed repoits 
on special regions with little or no coordinated description of the whole 
Therefore there is no encyclopedia of bacteiiology While these special 
publications have great value, it is to be regretted that there is no 
systematic tieatise on the whole field of bacteriology The longer 
such a publication is dela-ved, the longer will each bactenologic specialist 
continue to behave as if the bacteiia weie unique micio-oiganisms of 
his province This attitude has and will continue to hinder the develop- 
ment of a unified geneial science of miciobiology 

In the medical field, the gieat encyclopedia of bacteriology has 
been the “Handbuch dei pathogenen Mikiooiganismen,” which Kolle 
and Wassermann began to publish in 1902 During the past foui 
years, Kolle, Kraus and Uhlenhuth, as editors, have been issuing the 
fascicles that will compose the ten volumes of the third edition of this 
“handbook” Each volume contains 1,000 or moie pages At this 
date, nine of the volumes are complete, while only two sections of 
the thud volume and the general index lemam to be issued The 
vhole woik is the pioduct of the labois of moie than 150 authois 
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An attempt at cooidmation has been made occasionally, but each 
chapter is m reality an independent monograph by a specialist in that 
subject With a few notable exceptions, the authois are German oi 
Austrian This, undoubtedly, has some influence on the point of view 
and the use of foieign literature In spite of it, howevei, most of the 
chapteis show an unusual breadth of treatment and an attention to 
impoitant articles in English, French and American journals The 
plan of this gieat work has been to cover the whole field of micro- 
biology and the disciplines closely related to it — immunology, serologic 
diagnosis, seiotherapy and chemotherap}^ Somewhat moie than five 
of the ten volumes are given to bacteriology in nearly all of its phases 
The chief emphasis is on the pathogenic bacteria The short sections 
devoted to the bacteiia of air, soil and water are largely technical 
and diagnostic Large parts of several volumes are devoted to patho- 
genic fungi, spirochetes, viruses, protozoa and helminths All the 
tiaditional aspects of immunology and serology are dealt with, and 
chapters, such as Landsteiner’s on the lipoids, are allotted to the newei 
biochemical developments m immunolog} It is impossible to review 
this encyclopedia in detail It may be said, in general, that this third 
edition preserves the recoid of older knowledge and brings the sum- 
mary of newel knowledge well up to date m most of the divisions 
of medical bacteriology It is a huge storehouse of facts and sugges- 
tions It IS to be hoped that the greatest usefulness of the work will 
be ensured by the publication of a leally good index 

A great compendium of modern knowledge of medical bacteiiology 
IS being published in the English language by the Medical Reseaich 
Council of Great Biitam This work, entitled “A System of Bacteri- 
ology in Relation to Medicine,” is to be issued in nine volumes, of Avhich 
volumes 1, 2 3 4, 5, 6 and 7 have appeared This “system” is said 
not to be an encyclopedia, but a comprehensive survey of the present 
knowledge of bacteria, spiiochetes, filtrable viiuses and pathogenic fungi 
with special regard to their relations to vaiious fields of medicine It 
is frankly a system of medical bacteriology, with “short reviews of 
those economic applications of bacteiiology which have special inteiest 
for the medical worker ” This “sy'^stem” will be the assembled contribu- 
tions of nearly^ 100 British bacteriologists, each a specialist in the 
subject about which he wiites Unequal treatment and some unsys- 
tematic arrangements result from the separate endeavors of a multi- 
plicity’- of authors But in this woik there is abundant evidence of the 
coordinating activities of skilful and learned editors The quality of the 
volumes has exceeded the high expectations excited by the prospectus 
of the work There is no work comparable to this “sy’stem” in the 
English language and I think that no othei treatise on modern bac- 
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tenolog}^ IS its equal Thioughout the work, there is a manifest interest 
in the bacteiia themselves In fact, the whole of the first volume is 
given to consideiations of bacterial moiphology, bacterial metabolism, 
giowth and leproduction, life c)'^cles and variation Even in the othei 
volumes dealing with the lelationships of bacteria to specific diseases 
of man, animals, plants and insects there is a continued focusing 
of attention on the essential chaiacteiistics of the micro-oi ganisms 
Volume 6, which has just appeared, is devoted chiefly to a systematic 
consideiation of immunolog}', which, howevei laige its own independent 
serologic scope may be, remains indissolubly attached to bacteriology 
It would be difficult to overstate the value of this work English and 
American bacteriologists and the bacteriologists of other countries will 
foi a long time owe a debt of gratitude to the Medical Reseaich Council 
for the publication of “A System of Bacteriology m Relation to Medi- 
cine ” At present, while man}'’ are profiting by the unindexed volumes, 
they aie hoping that the final publication of a detailed index will give 
them further cause foi thankfulness 

Next to these comprehensive, semi-encyclopedic works, come the 
textbooks of bacteriology as souices of instruction for the novice and 
as sources of reference or of contro\ersy for the specialist Most of 
the commonly used American textbooks of bacteriology have been 
levised and issued m new editions during the past few years The 
recent editions of Zinsser’s “Text-Book of Bacteriology,” of the book 
on “Pathogenic Microorganisms” by Park, Williams and Krumwiede, 
of Kendall’s “Bacteriology” and of Jordan’s “General Bacteriology” 
have brought these books as neaily up to date as the thoroughness 
of the reviseis and the exigencies of publication permit It is remark- 
able that textbooks dealing with the same general material should 
be as dififeient as these books seem to be They aie, after all, a reflec- 
tion of the interests and experience of their authors Each book 
has its excellences and defects, and all suffei from the impossibility 
of cramping bacteriology, immunology and serology, medical mycolog}^ 
virology and sometimes protozoology between the covers of one \olume 
of fiom 700 to 1,000 pages In my opinion, Zinsser’s book is to be 
piefeiied for its tieatment of bacteria in i elation to disease, the Park, 
Williams and Krumwiede book for its desciiption of practical technical 
procedures and some aspects of public health bacteriology, and Ken- 
dall’s book for its chemical and metabolic considerations A newcomer 
in this group is the “Text-Book of Bactei lology” by W W Ford, 
jiublished m 1928 The special feature of this book is the systematic 
description of the characteristics of a gieat numbei of bacteria and 
othei 01 ganisms — micro-organisms of air soil and water, as well as 
micro-organisms of medical importance The spirochetes, rickettsiae 
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and filtiable viruses are included in the desciiptions, and the book 
contains chapters on infection, immunity and serology Its closely 
punted pages, which number 1,000, contain a wealth of recorded obser- 
A^ations, and its illustrations, many of them diawings aie refieshingly 
new It seems likely that this book will piove of moie value to the 
s}stematic bacteriologist than to the beginning student 

The latest textbook m the field of medical bacteiiology deser\es 
separate consideration in recognition of its individual excellence This 
IS the two volume work, “The Principles of Bacteiiology and Immu- 
nity,” by Topley and Wilson, published in 1929 The book giew out 
of the expeiience of the authors in attempting to piovide adequate 
tiaining foi men and women who required a laigei course in bac- 
teiiology than that given in medical schools in England The authors 
attempted, as they have stated, to provide a “text-book which will be 
of service to those students of medicine and biology who wish to make 
a serious study of bacteriology and its application to the pioblems of 
infection and resistance ” They have succeeded admirably in writing 
the first really comprehensive textbook of medical bacteiiology in the 
English language, in providing students of biology with an adequate 
treatise on medical bacteriology and m giving medical students a bio- 
logically conceived textbook of appropriate bacteriology In oidei to 
accomplish this, the authors required the space of two volumes with a 
total of about 1,300 pages and were forced to omit all detailed descrip- 
tion of technic The descriptions of technical procedures, which vary 
from one laboratory to another, are easily supplied in manuals It 
seems to me well to fiee a book from these encumbeimg descriptions, 
and I judge from the reception of this book by my associates and 
students that appreciation of its merits has not been decreased by the 
absence of the usual pages on technic Each volume is divided into 
two parts In the first pait of volume 1, the general chai actenstics 
of bacteiia are described and discussed in the light of modem dis- 
coveries The second part of 'the first volume is given to systematic 
bacteriology In this section, succinct detailed descriptions of many 
micro-oiganisms, chiefly pathogenic bacteria, are provided The desciip- 
tions include also organisms of the azotobacter group and other non- 
pathogens Spirochetes, filtrable viruses and nckettsiae aie considered 
here so fai as specific knowdedge of them permits description Mycology 
IS not dealt wnth The terminology used is the nomenclature, occasion- 
ally modified, lecommended in the 1920 report of the first Ameiican 
Committee of the Society of American Bacteriologists Volume 2, 
part 3, deals with infection and resistance, immunology and seiology 
Volume 2, part 4, devoted to the application of bacteiiology to medicine 
and hygiene, contains concise descriptions of important infectious dis- 
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eases of man and animals and of the most significant bacteiial phenom- 
ena associated with these diseases Theie is so much to piaise m these 
volumes that a leview might well become an abstract of the book 
The intelligence, the ciitical biologic point of view, the conciseness of 
st}le and the choice and ariangement of mateiial shown in this book 
give it qualities outiankmg aii}/ other book of its kind known to me 
The knowledge of the ph}siolog 3 , metabolism and biochemistr} of 
bacteiia has been collected and systematized in se\eral unusual books 
published dm mg this peiiod The most compiehensne of these is 
the thiee-volume work, “The Physiology and Biochemistrv of Bacteria,” 
published in the period 1928-1930 b^ Buchanan and Fulmei These 
volumes are an exposition of the analysis of bactei lologic data by 
methods of physical chemistn and mathematics It is amazing to the 
medical bacteriologist to find that so man^ bacteiial phenomena lend 
themsehes to investigation by these methods and to see in these books 
so much evidence of the lational ph}sical chemical and biochemical 
tiend 111 the science of bactei lology The first \olume deals mathe- 
maticall} and descriptively with cuives of giowth, the phenomena of 
lepioduction and the eneigetics of cells The second lolume is gnen 
to the effects of enviionment on bacteiia and the thud to the effects 
of bacteria on environment The chemist has ciiticized these books 
as being abbieviated compendiums of texts in phisical chemisti) The 
bacteriologist, howeier, will find this an assistance lather than a hm- 
diance Throughout, the authois haie been concerned with the appli- 
cation of ph}sics, chemisti y and mathematics to the undei standing ot 
bacteiial phenomena On fiist inspection, these books appeal to have 
little diiect bearing on medical bactei lologv But anj^ one who vishes 
to see medical bactei lology escape fiom the fetteis of a diagnostic 
aid knows that its scientific advancement must take off fiom the 
fundamental knowledge piesented m such books as these 

Somevhat similar mateiial has been handled bj Stephenson m 
a single r^olume, “Bacterial Metabolism,” published in 1930 as one of 
the Plimmei senes of “Monogiaphs on Biochemistiy ” The author 
has stated in the preface that the aim of her book “has been to choose 
fiom the mass of data on the chemical activities of bacteiia facts 
which may help us gain an insight into the essential chemical piocesses 
accompanying the life of the oigamsms concerned” She voices an 
opinion, feivently held b} many that it is time to “appraise oui knowl- 
edge of bacteiia as Ining organisms apart fiom then idle as disease 
geims oi the beaieis of commercialh impoitant catalists” Of couise 
all of the significant fundamental knowledge of these oigamsms will 
in the end be tinned to the service of man and animals Yet it is 
delightful foi the broadh interested bactei lologist to find such a book 
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a '5 thib one ^^nllen with an a\owed inteiest m the bactena foi them- 
sehes It is additional evidence that the time is neail} heie when a 
lefutation will be piowded foi Loid Balfoiii’s statement that “though 
the bactena aie the subject matlei of bacteiiology the} do not, m 
and foi thcmsehes, constitute its main mtciest ’ Chapteis in this 
book deal vith eneigy iclations and fei mentation, respnation, glo^\th 
and iiutiition, the bieaking donn of caibohydiates, and synthesis, the 
bieakmg donn of pioteins, nitiogen fixation and autotrophic bactena 
The book has the fine scientific qualities of the monographs of this 
senes 

A threat scnicc has been lendeied to “all bactenologists m all 
bactenological laboi atones’’ b} the publication in 1930 by Lcmiic and 
Schoenlem of “A Compilation of Cultuie Media foi the Cultivation 
of Micioorganisins ” In this huge book, with pages punted m double 
columns the foimulas of about 7,000 cultuie mediums ha\e been 
1)1 ought togethei, classified into gioups and subgioups, and so arranged 
and catalogued undei ke}s and indexes that the inattei dealing wnth 
ain soit of medium and the food leqimements of an} soit of bacterium 
mp\ be found wnth ease The book w'as piepared at the request of 
the Society of Ameiican Bactenologists and financed b} a grant fiom 
the Digestne Feiments Compau} It is a monument to the industn 
of the coinpilatois and then s}stematic minds If so many kinds of 
cultuie mediums aie needed b} bacteria, the conclusion must be drawn 
that these oigamsms have extiaoidinaril} fastidious food requirements 
On the other hand, there is the distinct possibility that the multiplicitv 
of minor sanations of ceitain basic mediums is moie indicative of 
the unconti oiled vaganes of bactenologists than of the specialized 
appetites of the bactena Perhaps the book will seive to curb the 
imention of new, but unnecessaiy, culinary mixtuies and, wdiile pio- 
vidmg a mine of useful infoimation, help to stabilize the use of cultuial 
substi ates 

A small, but seiviceable, companion to this compeiidium of cultuie 
mediums and a book wnth nients of its own that wull appeal to the 
medical bactenologist, as w'^ell as to the biochemist and industnal 
bactenologist, is the “Index to the Chemical Action of Microorganisms 
on the Non-Nitiogenous Oiganic Compounds,” pubhshed in 1930 by 
Fulniei and Werkmann The mateiial is so ananged that it is possible 
to find in this book under the name of an oigaiiism, the pioducts pio- 
duced from vanoiis substi ates, undei the name of the product, the 
organism and the substrate to be used to obtain the desiied substance, 
and under the name of the substrate the pioducts piudiiced fioni it 
by laiious oigamsms Authoiities and lefeiences aie cited foi each 
statement Industnal Bacteiiology,” bv Smvth and Obold, is another 
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book pioduced in 1930 bho\Mng how fai the domestication of the 
hacteiia has piogiessed 

In an attempt to piesent timely summaiies of the “latest lesults 
of investigations in various lines of bacteiiologv and immunology,’ 
Joidan and Falk, in 1928, hi ought out a collection of contiibutions 
from 82 authois undei the title, “The Nevv^ei Knowledge of Bacteii- 
ology and Immunology” By piomptness in editing and publication 
the book escaped the delays that cause so many textbooks to be paitially 
out of date by the time they are issued The knowledge m it is in 
mam cases sufficiently new and authoritativ’e to serv^e the needs of 
futuie textbooks As may be expected from multiple authorships, the 
treatment of subjects is unev'en, sometimes ovei lapping and sometimes 
contiadictoi}'’ On the vvdiole, I have found it a useful and stimulating 
book, as have otheis with whom I have been associated References 
to vaiious chapters m it in lecently published papeis indicate that as 
a compendium of modem knowledge in medical bacteriology and 
immunology it has been of geneial seivice to investigators 

Since the decline of the influence of Pettenkofei, less attention has 
been paid by medical bacteriologists to the relation of the soil to 
OLitbieaks of disease in man and animals As a souice of spoie-beaiing 
anaeiobes, howevei, the soil plays a predominant role in the gas gan- 
grene and tetanus of man, m botulism and in a number of othei infec- 
tions of man and animals It has important connections with typhoid 
fever, anthrax and possibly actinomycosis It haibois ntimeious micio- 
organisms that haimfully or beneficially aftect the plants on which 
human beings and animals subsist In addition, the scientific medical 
bactei lologist cannot afford to neglect the knowledge of bacteria gamed 
fiom the study of the micio-organisins of the soil Therefore, it is 
appropriate to mention m this leview the “Pimciples of Soil Micro- 
biology” by S A Waksman, published in 1927 In this compendium, 
chapter 30 summarizes the knowledge of the soil as a habitat foi 
micio-organisms causing diseases of plants and animals Recent inv’-esti- 
gations of enzymes from a micro-organism of the soil mimical to the 
pneumococcus indicate that this field is certain to have an even closer 
lelationship to medical bacteriology 

If any books might be expected to exhibit the true stage of dev^elop- 
ment oi the degiee of stabilify of a biologic science, these should be 
the volumes on classification and nomenclatuie of the organisms with 
which that science deals In bacteriologv , the chief book on taxonomy 
is “Beigey’s Manual of Determinative Bacteriologv,’ the third edition 
of which Wco issued in 1930 A first glance at this book gives the 
impression that a vast number of bacteria aie classifiable, and that 
bactei lologists have an acceptable svstem of classification But those 
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who nave seen this hook glow and change undei then e}es dining the 
past few years and those who seek to place an oiganism by matching 
its chdiacteiistics with the desciiptions in Bei gey’s manual know that 
nhile the book i effects a model ate degree of stabilit} m bacteiiologic 
taxonomi, it gives evidence also of a laige and shifting uncertainty 
111 bacteiiology The manual is, in fact, a bod}' of unofficial sugges- 
tions Its nomenclatuie is’ not acceptable to the majorit) of bacteriolo- 
gists, and in some cases the grouping of micio-oigamsms seems to 
Molate then natural lelationships Nevertheless, the manual is an 
imaluable source of infoimation As taxonomy must change with 
changes in knowledge, ai many desciiptions oi bacteiia are incom- 
plete and as most medical bacteriologists peipetuate confusion bi 
then incoiiigible laxity in taxonomic practice, a final and geneiall} 
acceptable classification and nomenclatuie cannot be expected at this 
time A lecent addition to the English liteiatuie of this subject is 
the translation fiom the Geiman of the two lolumes of “Deteiminative 
Bactei lolog} ” b} Lehmann and Neumann The translation has been 
made b\ Di Robeit S Bieed and se\eral associates Since this book 
contains a ceitain amount of mateiial on spirochetes, protozoa and 
fungi and on immunologic leactions, it might be placed among the 
handbooks of miciobiolog} It is appiopiiate, howevei, to leview it 
m this paiagiaph dealing with the recent hteratuie on taxononi} Its 
mam inteiest and “most peimanent lalue,” as Di Breed has lemaiked, 
‘lies in its s}stematic aiiangement of oui knowledge legaiding the 
still too imperfectly known and numeious types of bacteiia,” and in 
the classification and nomenclature used by Lebmann and Neumann 
A distinct seivice has been lendeied English-ieading bactei lologists by 
making leadily available this impoitant expiession of an authoi itative 
Geiman point of view In addition, these volumes will seive as a 
valuable woik of refeience on the technical, biologic, taxonomic and 
historical mattei s that interest bactei lologists pei enniall} Finally, there 
IS at piesent a lenewal of the attempt to find some geneially acceptable 
taxonomic scheme and nomenclature m bacteiiology Committees of 
the International Society for Microbiology and of the International 
Botanical Congiess have been appointed to study these questions and 
to foimulate a plan of conceited action This liook is awaited with 
high expectations 

The inci easing knowledge of bactei lal vaiiation is apt to make 
the wais of most bacteriologists, especialh the taxonomists, difficult 
for awhile In the end however — yeais hence — bactei lolog} will find 
simplifications and lationaht} in cooidination of the completed studies 
of the \aiiants and of the life c}cles of the bacteiia The subject of 
lariation m bacteria still lacks its compi ehensive book It is to be 
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hoped that one will be piocluced, gatheiing together all the lepoits of 
sound in\estigations that ha^e been going on thiough man\ }eais A 
great deal is alread\ known of maiij^ phases of bacteiial Aariabilu}, 
from variations in colonies to variations in cells, from variations in 
metabolism viuilence and toxigenicih to \ai rations m antigenic dis- 
turbances, tiom such heieditaiA changes as those described h\ klellon 
Lohnis and /\lmquist, to changes that might be interpreted as CAidence 
of the life cycles of bacteria The accumulated mass of eiidence has 
broken down the unbiologic comention of fixiti of form and of othei 
chaiacteiistics and restored a biologic outlook on the cai^acit} that 
bactei la bar e in common v ith other In mg things to change m i espouse 
to external and internal influences All of these new studies are of 
great importance to the medical bacteriologist and epidemiologist, as 
they will explain more and more of the phenomena of infectious disease 
and elucidate some of the m^'^steries of epidemics At the beginning 
of the period under leriew one of the most remarkable of the books 
on this subject was the "Baktenen-Cyclogenie” published m 1925 b} 
Endeilein In order to gam an insight into the meaning of most of 
the passages m this book, it is necessait foi the reader to leain the 
large new Aocabulai} coined by Endeilein It is difficult to appraise 
the value of his observations of sexual phases in bacterial growth 
through “gonits,” "speimits” and the cyclogenic stages consequent on 
the activities of the “nij^ch,” or ultimate nucleus, and the “ 1113 chit,” 
or fundamental cellular unit A great deal of new mateiial can be 
found in this book The phase of variation known as bacterial disso- 
ciation Avas studied exhaustive!}^ by Haclle} , Avho begins his monograph 
on “Microbic Dissociation” with the statement that for the past three 
decades there has been accumulating an increasing mass of evidence 
pointing to the instabilit}^ of bacterial species After lecoiding the 
results of experimental stud}'- of many of the conditions that bung 
about microbic dissociation, he points out that man} of the important 
problems in modern bactei lology and pathologv “have their roots in 
the phenomena of bacterial instability ’ In the course of this leseaich, 
the bactei lophage A\'as found to haA’^e sucb close and influential rela- 
tionship to miciobic dissociation that HadleA'^ inclined to the aucaa that 
both these reactions — transmissible lysis and bacterial instabilit} — Avcre 
“msepaiably united m the repiodiictiAe mechanism of the bactei lal 
cell ’ Bactei lophagic phenomena intensified the interest in filtrable 
A'liuses and the possibility of the existence of filtrable stages of bacteria 
The latter subject has for a number of a ears engaged the attention 
of French bacteriologists In 1929 Hauduio} summarized much of 
the knoAAdedge of the filtrable forms of bacteria in his book ‘ Les 
ultiaAiius et les formes filtrantes des microbes ’ IMore recenth the 
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most exact account of expei intents capable of denionstiating the filtiable 
forms of bacteiia is the monogiaph published in 1931 b} Hadley and 
his associates, desuibmg their work, “The Filtiable Foims of Bacteiia 
I A Filtiable Stage in the Life Histoiy of the Shiga Dysenteiy 
Bacillus'’ Foi the fiist time, bacteriologists have been piovided with 
detailed descriptions of methods and pioceduies foi obtaining filtiable 
stages of bacteria This monogiaph is ceitain to stimulate much inves- 
tigation 111 the attempt to substantiate oi to dispiove this most significant 
contention The evidence thus far available seems to be most stiongl} 
in Its favoi A moie ciitical book dealing with moiphologic ^allatlon 
111 bacteria is Henrici’s monogiaph, “Moiphologic Variation and the 
Rate of Growth of Bacteiia,” issued m 1928 As a lesult of his laborious 
measuiements of thousands of bacteiial cells in various stages of 
giowth, he found that the old mononiorphic conception can no longei 
be considered sound, and should be modified On the othei hand, he 
concluded that the evidence foi the existence of bacteiial life„c}cles 
was inadequate to establish that conception This field is now in a 
state of intense and fruitful cultivation 

The filtrable mi uses, during this peiiod, have leceived a vei} laige 
shaie of the interest of all and the attention of a numbei of skilled 
investigatois Then medical and economic impoitance is so gieat that 
It IS somewhat astonishing that leallv intensive studv of them ^^as 
delayed so long At piesent, howcAei, new methods of attack fiom 
the Aantage points of methods of attempted cultivation and the anahsis 
of inclusion bodies is lapidly extending the knowledge of these minute 
viiuses Two comprehensive books have been published on them 
The fiist. in 1922, was the collection of special aiticle undei the title, 
“Filteiable Viiuses,” edited Iw T M Riveis, and the second is the 
lolume entitled “Filterable Virus and Rickettsia Diseases,” b} E B 
McKinley, published in 1929 Although a consideiation of the iicket- 
tsiae IS out of place here and leally lequnes separate treatment in a 
special volume, these two books piesent most of the substantiated 
knowledge of the mi uses 

So much of the leseaich in bacteriology duiing this peiiod has 
had its origin in the study of the phenomena of the bacteriophage 
that it is essential and appropiiate to mention heie d’Heielle’s compie- 
hensive book, “The Bacteriophage and Its Behavior,” translated by 
G H Smith and published in 1926 The phenomena is so veil known 
that a review of this book is uniiecessaiv The importance of the 
bacteriophage whatevei view one may hold as to its natiiie, is paia- 
inoiint in modern studies and in conceptions of the ultimate unit of 
Mtalit}, the dissociation of bacterial species and the lecoveiv fiom 
ceitain acute infectious diseases 
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Medical mycologists see man} appaiently similai forms of fungi 
pioducing difteient diseases and man} similai diseases pioduced by 
appaiently difteient foims of fungi The tioubles seem to lie in the 
vaiiabilit} of the fungi undei different conditions and the seeming 
impossibility of combining systematic mycology and clinical nosolog} 
in a woikable classification Two lecent books m this field claiif} some 
oi the obscuiities and daiken otheis The fiist of these, essentially 
a medical tieatise, is the collection of the Adolph Geimann lectuies 
dehveied by Castellam at the College of Medicine of the Una ei sit} 
of Illinois in 1926 and published later m book foim undei the title, 
‘Fungi and Fungous Diseases ” The book contains apparently concise 
desciiptions of the fungi and the fungous diseases, is piovided with 
tables for correlations and is well illustiated It is, howevei, difficult 
foi a student to establish identifications by means of this book A 
bioader and moie “botanical” book is Heniici’s “Molds, Yeasts and 
Actinomycetes,” published m 1930, as a handbook for students of 
bacteiiology Most of the available knowledge of fungi is summaiized 
in this book It gives a valuable biologic insigbt into these oigamsms 
and more than fulfils the modest purposes of its authoi Perhaps 
theie are still too man} unceitainties in this field to peimit the publica- 
tion of the soit of book foi which the medical mycologist yeains 

Notable collections of the leally vast accumulations of knowledge 
of the stieptococci ha\e been published cluiing the past few yeais b^ 
D and R Thomson in the “Annals of the Pickett-Thomson Reseaich 
Laboratoiy” of London These annals aie such laige monogiaphic 
tieatments of the stieptococci that they pass from tlie category of 
journals into the class of compi ehensive books In addition to piesent- 
ing summaries of all the hteiatuie on the stieptococci and on the 
1 elation of stieptococci to scailet fevei, aithiitis and rheumatic feiei 
the annals contain the results of photographic studies of the stiuctuie 
of the colony of these oigamsms on Crowe’s medium photogiaphed 
b} a special appaiatus using ultiaviolet light The illustiations are 
supeib They do not convince me, howevei, that they aie as significant 
as the authors think them to be for establishing the exact relationships 
among the stieptococci Much additional infoimation is requiied, as 
IS usual in any deteiminative bacteiiologic procedure 

Theie is a definite tendenc} in these days to assign the spiiochetes 
to the geneial class of bacteria Whate\ei their nature, the medical 
bacteiiologist is foiced b} occasion and inteiest to concern himself 
with these organisms In this case again he desires a coinprehensn e 
treatise He has arailable numeious short summaries of the knowledge 
of the spiiochetes He wall find a laige stoie of facts in the book 
published bA August Pettit in 1928 as a “Contribution a I’etude des 
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bpirochetides ’ One whole section of this book is given to a consicleia- 
tion of the jaiindice-pioducing spirochetes — especially Spv ochaeta 
icteioliemoiihagtae Othei sections deal with all the types of spiro- 
chetes and the technic of stud}ing them The hook presents the lesiilts 
of nearly twenty years of investigation of the spiiochetes by Pettit, 
who began his w'^ork wnth Laveian in 1911 

In many of the books mentioned in this ieview% the authois ha\e 
in one w^ay or anothei, stiessed the impoitance of veteiinary medicine 
foi human medicine The study of pathogenic oiganisms should 
oDviously include the bacteria that pioduce disease m animals along 
wnth those that produce disease m man The liaison, how^evei , has 
not ahva>s been as close as it should be In deploiing this fact, Topley 
and ^^’’lllson wTite “In no hianch of medical science is the steiilizing 
eftect of the anthi opocenti ic attitude moie obvious than in the study 
of bacterial infection ” This implies that almost too much stud-v b^ 
man has been decoted to the infections of mankind A closer lelation- 
ship betw'een human and veteiinary medicine is being voluntaiih sought 
he the intelligent medical bacteriologists and forced by the episodes 
of undulant fe\er, tularemia and a numbei of diseases common to 
man and animals The most recent conelative book on this subject 
IS the small volume, “Diseases Transmitted from Animals to Man,” 
published by T G Hull in 1930 It is a useful book as fai as it 
goes, and is good enough to stimulate the wash that the author w'ould 
enlaige it in the next edition 

It has been necessary to omit fiom this review’^ the mention of 
many books, both foieign and American Enough has been waitten, 
howe\ei, to record the extraoi dinary activity in bacteriology that has 
been chaiactenstic of the past five yeais If theie has been no end 
of making many books, this has been due to the limitless mateiial 
from wdnch to make them 

LIST OF BOOKS REVIEWED 

BrRGE\’s ;Mamjai or DrxERAiiNATivr Bacteriology A Kev for the Identification 
of the Organisms of the Class Schi/omycetes Bj”- David H Bcrgey Ed 3 
Pp 589 Baltimore Williams & Wilkins Company, 1930 
Bacteriologv , Esplciallv Determinative Bacteriology By K B Lehmann 
and R O Neu:mann German ed 7, Vols 1 and 2 Vol 1 General 
Bacteriology Tr bv R S Breed Pp 103 with 65 plates, mostly in color 
Vol 2 Special Bacteriology Part 1, pp 1-174, tr by H H Boysen Pt 
2 pp 175-514, tr bv P Arne Hansi ^ , pp 515-834, tr by W Reinfr- 
Dlltsch Pp 827 Volumes edited by R S Brfi n, NeYV York G E 
Stechert & Company (Alfred Hafner), 1930 
Physiology ald Biochemistry of Bacteria Bv R E Buchalan and E I 
Fulmer Ed 1, Vols 1, 2 and 5 Vol 1 Growth Phases, Composition 
AND BiOPHYSICAI CHEMISTRY OE BaCTIRIA AND ThEIR EnYTRONMFNT ENER- 
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Cl TICS Pp 516 Vol 2 Epricrs of Environment upon 'SIicrorgamsms 
Pp 709 Vol 3 Effects of Microorganisms upon Environment Fer- 
mi ntatiie AND Other Changes Produced Pp 575 Baltimore Williams 
& Wilkins Compaiw, 1928-1930 

Funci and Fungous Diseases Collected lectures Aldo Castiil\m Pp 
203 Chicago American Medical Association, 1927-1928 
Recfnt ADV\Ncrs in Bacterioiogv and thi Stud\ of the Infections Br J H 
Didli Pp 363 Philadelphia P Blakiston’s Son & Compam 1929 

Bantfrifn-Cvclogenif Bv G Enderlein Ed 1 Pp 370 Berlin and Leipzig 
W de Gru 3 'ter &. Companj, 1925 

Text-Book of Bacterioloov B\' W W Ford Ed 1 Pp 1069 Philadelphia 
W B Saunders Compan\, 1927 

An Indix to the Chfmical Action or Microorganisms on the Non-Nitro- 
GFxous Organic CoMPOL Ni s Bj' E I Fulmfr and C H Wfrkman Ed 1 
Pp 198 Springfield, 111 Charles C Thomas, 1930 
ilicRODic Dissociation Bv P Hadle\ Ao 1 of vol ^0 of the Journal of 
Infectious Diseases Pp 312 Chicago John McCormick Institute for 
Infectious Diseases 1927 

Thi Filtrabie Forms or Bactfria I A. Filtrable Stage in the Life His- 
tory or the Shiga Dvsfntery Bacilles Bj' P Hadlfv, E Delvfs and 
J Klimek No 1 of vol 48 of the Journal of Infectious Diseases Pp 159 
Chicago John McCormick Institute for Infectious Diseases, 1931 

Lns UEFRAVIRUS LT LES FORMES FILTRANTES DES MICROBES Bv P HaUDUROY 

Ed 1 Pp 392 Pans Masson et Cie, 1929 
Morphologic Variation and the Rate of Growth of Bacti ria Bv A T 
Henrici Ed 1 Pp 194 Springfield 111 Charles C Thomas, 1928 
Molds, Yiasts AND Actinomvcetes Bj' A T Hi nrici Ed 1 Pp 296 New 
York John Wiley & Sons, 1930 

The Bacti riophage and Its Behai ior By F d’Hfrellf Tr bv G H 
Saiith American ed 1 Pp 629 Baltimore Williams & Wilkins Com- 
pan 3 ', 1926 

Diseases Transaiiitfd from Animals to ^Man B3’^ T G Huli Ed 1 Pp 
350 Springfield, 111 Charles C Thomas 1930 
A Ti XT-Book or General Bacteriology By E O Jordan Ed 9 Pp 778 
Philadelphia W B Saunders Compan 3 ', 1928 
The Newer Knoiviedgi or Bacteriology and Iyimunolocy By E 0 Jordan 
and I S Faik Eight 3 ^-two contributors Ed 1 Pp 1196 Chicago Uni- 
\ersity of Chicago Press, 1928 

Bacteriology, General, Patiiologicai and Intestinal B3' A I Kendall 
Ed 3 Pp 733 Philadelphia Lea & Febiger, 1928 
Handbuch der pathogenen ^liKKooRCANisMi n B 3 W KoLLE R Kraus aud 
P Uhienhuth Ed 3 Vols 1 to 10 partialh issued Jena Gustav Fischer 
Berlin and Vienna Urban & Sch\\ arzenberg, 1927 to date 
A Compilation or Culture Midia for thi Cultiyation of Microorganisms 
Bv jM Limne and H W Schofnliin Ed 1 Pp 969 Baltimore Wil- 
li uns &, Wilkins Compam, 1930 

Filtfkabli Virus and Rickfttsia Diseases B 3 E B McKimey Pp 480 
Manila Bureau of Science, 1929 
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A S\sirAr or Bactfriology in Rilation to AIldicini Aledical Research Council 
of Great Britain Edited bj P Fiuirs and J C G Li dingham Ed 1 
Vols 1 to 9 Vols 1, 2, 3, 4, 5, 6 and 7 issued to date London His Alajcsti’s 
Stationer! Office, 1929 to date 

PATHocrisic AIicroorcanisms a Practical Alanual for Students Phjsicians and 
Health Officers By W H Parr A W Willi \ms and C KRUMWirnr 
Ed 9 Pp 819 Philadelphia Lea & Febiger, 1929 

CONTRIBLiTION A I ’lTUDL DPS SPIKOCIIETIDLS By A Pi TTIT Ed 1 Pt 1 
AIoRPHOLOCIL, PHYSIOLOGlI LT C H IMOI II LRAPIP 1)1 S SpIROCHLTIDLS Pp 119 
Pt 2 Gfnres rx esplcls nrs Spirochltidls Pp 265 Pt 3 Spirochaet! 
ICTEROHl MORRAGIAP Pp 267 Pt 4 TiCHMQUL Pp 45 Pt 5 Bibiiogrv- 
PHii Pp 89 The author, Vannes, I'rancc, 1928 

Filteraplf Vireses Collection of Ten Special Articles by Various Authors 
Edited li! T AI Rimrs Ed 1 Pp 428 Baltiinore Williams &. Wilkins 
Compani, 1928 

Industri\l AIicrobioiooy Bi H F Sm\ rii and W L Oboi n Ed 1 Pp 313 
Baltimore Williams & Wilkins Companv, 1930 

Bacterial AIetapolism By AI Stipiipnson Ed 1 Pp 320 Alonographs on 
Biochemistr! New York Longmans, Green &. Compan\, 1930 

Annals or thf Pickptt-Thomson Ri si \Rcn Laboratok\ Bj D Thomson and 
R Thomson Vol 3 HisroincAi Serxl! oi Risiarchis on thi Strepto- 
cocci Pp 316 1927 Vol 4 The Pathogi mc Streptococci (Arthritis, 
Rheumaiic Fever, Chorea) Pp 494 1928-1929 Vol 5 The Paphogemc 
Stri prococci (Oral Si psis, Pui rplrae Sepsis) Pp 392 1929 Vol 6 
Thi Pathocpnic Striptococci (Scariit Fevpr) Pp 470 1930 London 

Bailliere, Tindall Cox Baltimoic Williams S. Wilkins Companj, 1927- 
1930 

Thp Principles or Bacteriology and Immlnity B} W W C Topley and 
G S Wilson Vols 1 and 2 Pp 1300 New York William Wood & 
Company, 1929 

Principles or Soil AIicrobiolcgy By S A Waksman Ed 1 Pp 897 Balti- 
more AVilhams & AVilkms Companj', 1927 

A Text-Book of Bacteriology A Treatise on the Application of Bacteriologj 
and Immunology to the Etiology, Diagnosis, Specific Therapj' and Pre\ention 
of Infectious Diseases for Students and Practitioners of Aledicme and Public 
Health By H Zinsser With a Section on Pathogenic Protozoa bi E E 
Tyzir Ed 6 Pp 1053 New Y^ork D Appleton & Company 1927 
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OSTEITIS FIBROS V IX A SKELETON OF A 
PREHISTORIC AMERICAN INDIAN- 

HEXRl STEARXS DENNINGER, BS 
UniversitN of Chicago Archaeological Sune\ 

CHICAGO 

In an attempt to undei stand 23iehistoi]c Aineiican Indian hie one 
must considei not onh the cultural aspects such as aitetacts and type 
of buiial, but also the i^athologic conditions encountered Anomalous 
or pathologic conditions are m themsehes sufficient to modify the 
existence of an individual An unusual example of a pathologic condi- 
tion was excavated by the Univeisit} of Chicago Aichaeologic Smve}, 
iiom mound F14 Fulton County, Lewistown, 111 dining the summer 
session of 1930 

The skeleton is that of a man aiipioximatel}" 35 leais old He was 
a ciiiDiDle with an affliction involving jnactically the entiie left side of 
the body Duiing life the left leg was bent ovei the light at about the 
level of the knee The left foot and toes were markedl} extended and 
peimanently fixed The light leg cuived towaid the median line 
Walking must have been difficult, if not almost impossible, as even the 
pelvic and body axes were obliquely aimed The left half of the face 
was askew A moie oi less constant iheumatic tj'pe of pain must ha\e 
played no small pait m his existence Yet with this man theie weie 
found man}^ distinctive artefacts, such as beai’s teeth, bone needles, a 
shell necklace, discoidals and an effigy pipe All these factois indicate 
that he piobably held some impoitant position among his fellows, and it 
becomes more significant when one considei s the jiaucity of mateiial 
exfiiession associated with othei burials in the same mound ^ He may 
even have been the tiaditional “medicine man 

The exact chionological position of this skeleton is necessaiih a 
matter of estimation The mound in which it was found belongs to 
the last of the three bluflf cultuies which piecedes the Columbian era In 
seieial centuries, and is subsequent to the Hopewell culture (about 2,030 
veais old) Thus, its age mai safely be appioximated at 1000 }ears 

Submitted for publication Dec 24 1930 
’•'From the Department of Anthiopolog\ Unnersitv of Chicago 
1 The apotheosis of cripples is b\ no means a new idea Well knowm exam- 
ples of this are the deification of achondroplastic dwarfs b\ the Eg^ptlans as 
described b\ Rufter, Sir Armand Studies in the Paleopathologs of Egspt 
ed b\ R L Aloodie, Chicago UnnersiU of Chicago Press 1921, pp 35-49 
Dawson W R Dwarfs an 1 Hunchbacks in \ncient Eg\pt \nn j\I Hist 
9 315 1927 




I'lg 1 — View in situ cf skc eton (F 14-50) sliowiiiq osteitis fibrosa, Mr George 
Xeumann removing the left temur (see lig 2) The number 51 refers to a 
skeleton the skull of winch lav directly bene ith the fragile pelvis of this speci- 
men and uas responsible for considerable damage \ote coxa \ara position of 
left leg 



Tig 2 — Posterior view of the left femur, and posterolateral view of the right 
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A study of the skeleton indicates that the man to whom it belonged 
was afflicted with osteitis fihiosa as e\idenced b} the following obsei- 
vations - 

The left femiii piesents the most stiikmg pathologic changes in the 
uppei thud of the bone These changes consist of a maiked medial 
bending and an extensive enlaigement and overgrowth of bone, with 
evidence of cavity foimation The bending of the head and neck of the 
femui on its shaft is such that the axes of these foim an angle of 
approximately 45 degiees downwaid and is piobably not due to pieMous 
fractuie This must have lequired the man to hold the leg m a maiked 
position of coxa Aaia ciossing m fiont of the right leg at about the 
le^el of the knee The enlarged poition of the femui begins slightl} 
abo^e the junction of the uppei and middle thud of the shaft Here 
theie IS a bou}'^ ovei hanging ciest The anterioi suiface of this swelling 
is lelatuel) smooth and presents few perfoiations or poiosities Those 
piesent aie mainly at eithei end of the enlargement The peifoiations 
appealing on the lateial surface seem to have been made during the 
woik of excavation Bon\' tiabeculations and peif orations make up the 
posteiioi suiface of this region of the femui and m the uppei pait 
bom colds ladiate fiom the maigin ot the femoral head to the 
trochantei The lowei portion of the posteiior suiface piesents man^ 
projecting osteophytic giowths 

The mteiioi of the enlarged poition foims a cyst oi large cavitv 
In Its uppei poition the cavit} is filled with soft fine, iiiegular, sponge- 
like bone, deiived from the pathologic changes in the bone mairow The 
coitical bone about these cavities is ^ely fi agile and in places exceed- 
ing!)" thin A lacehke tiabeculation associated with spong)" bone is 
found to extend thiough the entiie maiiow cavity on the lateial side 
Just above the lateial condyle on the popliteal suiface is an eroded, pei- 
foiated, ulcer-hke area, connecting with the pecuhai bone formation 
described in the mariow cavity This appeals to be an eaily stage m 
the peripheral invasion of the disease 

In the light femur the pathologic changes aie found in the pioximal 
fouith of the bone, and are b^ no means so extensive The normal 
contouis aie increased in size, vith a nodulai enlargement above the 
Intel trochantei 1 C ciest The surface heie is perforated b) hiati from 

2 As liere considered, osteitis fibrosa is a primarj disease in contrast with 
the secondari fibrous osteitis often definitely associated with inflaminator\ lesions 
Primary osteitis fibrosa “is a distinct clinical entity is ver 3 liable to be confounded 
with osteomalacia osteitis deformans or with central bone tumors, and is ^er^ 
puzzling to the practitioner,” according to R L Knaggs (The Inflammatory and 
Toxic Diseases of Bone New York William Wood &. Compaii} 1926, p 1246') 
and I lUcU add that our position as paleopatbo'ogists diagnosing onh from the 
osseous remains is at times no less dilemmatic 
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4 to 8 mm m cliametei, leading into a cavity, continuous with that of 
the bone maiiow Spongy l^one is also found m this cavity In the 
unaffected poitions the coitex of both femuis is of noimal thickness 
The light tibia exhibits a diffuse nodulai swelling slightly above the 
middle of the shaft On the medial sui face there aie two deeply eioded 
aieas in the coitex the smallei of which (2 b^ 4 cm ) is suiiounded 
by a slightly laised, eburnated ring of bone Its base is composed of 
soft spongy bone and iriegulai bony tiabeculae aiound iiumeious hiati 
which lead into the maiiow cavit\ The laigei eioded area (3 by 
7 cm ) IS similai m appeal ance except that the maigin is ebuinated onh 
in the back and here blends with a diffuse nodulation on the posteiior 
surface The left tibia was badly bioken in situ by loots and only the 
lowei thud of the shaft shows nodulai enlargements 

The fibulae of both the light and the left legs piesent all the patho- 
logic changes desciibed Theie aie nodules associated with eioded 


o * 





Fig 3 — Roentgenogram of the left femur showing cyst formation, thinning of 
cortical bone trabeculation and abnormal deposition of bone 


aieas, and cavities indicative of eithei c\ sts oi fibious areas, in vaiious 
portions of the shaft Such legions contain spongy bone and tiabeculae 
and have a laiefied cortex It mav be noted heie that m the long bones 
none of the articulai sui faces aie involved 

The bones of the right foot appeal to be unaffected, while those 
of the left foot show a general increase in poiosity of surface Only 
the first and second metatarsals of the left foot show any significant 
pathologic changes The first metatarsal contains spongy bone thiough- 
out and an eroded peiforation on the distal end of the doisal sui face 
The second metatarsal shovs only an eroded aiea at the proximal enl 
As the bones of the left foot were uncovered in situ, they delineated 
the position of a marked talipes equmus 

In the right os coxre only the ischiopubic ramus and ischial tuber- 
osity are iiiAolved b} a single cystic swelling extending from the center 
of the tuberosity into the ramus The eiosion of the surface m this 
region extends upwaid to the posterior surface of the acetabular poition 
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Fig 4 — Medial Mews of right and left hbulae and of right tibia 



Fig 5 — Lateral aspect of left os coxae and posterior view of sacrum The 
loss of osseous material m the low'er portion of the ileum and that in the right 
side of the sacrum are due to crushing in the gra\e and do not represent a 
pathologic condition However, the extensive involvement of the bones is evident 
The first coccvgeal segment has ankvlosed with the sacrum 
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of the ilium A small osteophyte is piesent at the attachment of the 
tiansveise ligament to the acetabulai margin The left os coxae had 
been crushed in the grave, but sufficient mateiial lemams to show the 
extensne pathologic changes that had taken place The poition of the 
ilium above the acetabulum is ballooned out with a senes of cavities to 
a width of 6 5 cm The lateial and medial sui faces aie much eioded, 
and man\ of the hiati show eburnated margins The mtenois of the 
caMties contain tiabeculations and spongy bone The sacial aiticulai 
suiface IS missing 

Sacial in\olvement is primal ily on the left side, as in the pehis 
The enlaigement is directed laterally, so that the anteiior sacial 
foiamma become ellipses These open into a laige cavit} between the 
fiist and fifth sacial vertebrae, continuous with the posteiioi forammae 
and vith the sacral canal The aiticulai suiface of the left side is 
much eioded jagged and perfoiated. indicating that this joint foimed 
no baiiiei to the extension of the disease piocess A bending of the 
louei portion of the sacrum to the light ma} be due to long continued 
pathologic action 

Extensive changes aie to he found m some of the iibs The fiist 
left lib IS about thiee times the size of its opposite in width and 
bieadth but its length is not iiici eased Its suiface is somewhat eioded 
at the head and the body is a meie cavity with thin cortical bony walls 
The second thud, fourth and tenth iibs aie unaffected Of the lemain- 
mg libs of the left side it was possible to save only the seventh, ninth and 
ele\enth These are merely fragile lacewoiks of bone vith only the 
heads letaining then identity As then condition isuneftable, one must 
lel}^ on the accompan 3 ang illustrations On the right side the iilis 
aie unaffected, except for a small portion on the anteiior suiface at the 
angle of the fifth 

In the vertebrae the pathologic changes aie similar lo those described 
in the othei bones The seventh cervical vertebia has cavitous tiansveise 
piocesses and spine, -with characteristic erosion and peifoiations of the 
suiface Like changes aie also found on the left transveise piocesses 
of the fifth to the tenth thoracic vertebiae, and the ninth, tenth and 
eleventh show involvement of the light transverse j^iocesses The bod'v 
of the eighth thoiacic and that of the second lumbar veitebiae have been 
perfoiated b} the pathologic piocess An incipient perfoiation is seen 
in the bod} of the sixth thoiacic veitebra 

The inrohement of the skull by the disease is limited to contiguous 
portions of the left maxilla, palatine bone and pterygoid piocess of the 
sphenoid The anterior portion of the palate is also affected causing 
a dissAUimetry of the nasal aperture on the left side The palate heic 
IS 1 5 cm thick but is of normal size posteriori} It bulges some- 




Fig 6 — Vertebral column viewed from the left side, the third lumbar vertebra 
was broken, a space representing its location At the right are the first, second, 
third, seventh, ninth and eleventh ribs of the left side, of which the second and 
third are normal 



Fig 7 — Roentgenogram of ribs, showing extensive cjst formation and rare- 
faction 
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what below the noimal palatal plate and piesents an eioded surface 
The pterygoid region on the left side is composed of a hard, porous 
enlargement of bone with only naiiow iidges suggesting the pterygoid 
laminae The base of the noimal right pterygoid process measures 
1 2 cm across, while the base of the affected side measures 2 5 cm , 
the pteiygoid fossa being essentially eliminated The palatine canal 
and other foiammae in this legion are patent 

The foiegomg mateiial appears to me to indicate cleaily that here 
tor the fiist time is a case of osteitis fibiosa m a prehistoiic 
American skeleton Osteitis defoimans has been encounteied, but 
diffeis from osteitis fibiosa in impoitant featuies, both in its effect 
on the living peison and in the condition of the bones aftei death ^ 

Osteitis fibiosa is a multiple disease of bone chaiacteiized by 
lesoiption of bone and its leplacement by a fibrous connective tissue, 
associated with formation of cysts The disease very seldom appeals 
after the age of 40 and may occui befoie puberty In lecent yeais 
many cases have been found m association with parathyioid adenoma 
The pathologic changes m the bones show (1) extensive resoiption of 
bone, which I have teimed, macioscopically, eiosion, (2) irregular, mal- 
formed deposition of bone throughout the fibious giowth, ^ (3) foima- 
tion of cavities associated with swelling beyond the noimal contours of 
the bone, (4) laiefaction of coitical bone m the involved regions only, 
the coitical hone elsewheie being of noimal thickness and consistency, 
and (5) a chaiacteiistic nodular appeal ance, as the disease possesses no 
uniformity of distiibution oi progiess 

Roentgenograms of the entire skeleton ha\e been made, and those 
of the bones desciibed in detail substantiate the pathologic changes 
enumerated m foiegomg paiagiaphs® The left femur and iibs present 
the most chaiactenstic features of the disease (see figs 3 and 7) 

3 There is a recent tendency to consider osteitis fibrosa, osteitis deformans 
and osteomalacia as a clinical group under the term of osteodystrophia fibrosa 
However, from a paleopathologic point of view it seems advisable to retain them 
as entities so that anj' remains of a doubtful pathologic nature may be more crit- 
ically approached, and thus rescued from the oblivion imposed by an all inclusive 
term 

4 It IS understood that the replacement of bone by fibrous tissue can be seen 
only in fresh specimens, and it is during this actne stage of the disease when 
fibrous tissue predominates, that the bending occurs 

5 Some of the bones that appear normal grossly show in the roentgenograms 
small areas of rarefaction, which may indicate an incipient process of the disease, 
but which are indistinguishable from the condition known as spotted atrophy 
Such areas are found in the right calcaneus, the right and left astragalus, several 
of the ribs on the right side and the bodies of the sixth, eighth and ninth thoracic 
and the second lumbar \ertebrae The acetabula, the heads of the femurs and 
a few of the vertebral bodies show minute osteo-arthntic changes which are neg- 
ligible 
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Involvement of the skull in the specimen is limited to the left side of the 
base as desciibed, the roentgenograms showing nothing t 3 qDical of the 
condition, the calvarium being normal in thickness and exhibiting no 
rarefaction 

Osteitis deformans, on the other hand, differs m the following 
characteiistics 1 As the bone marrow is tiansfoimed into fibrous 
tissue and ultimately into bone, it encroaches on the inner surface of 
the cortex inci easing its thickness 2 A similai change takes place 
on the outside through the subperiosteal deposition of layers of bone 
Thus in osteitis defoimans the cortex may become 1 cm or more in 
thickness, which chaiactenstically is uniform thioughout the length of 
the bone, and is seldom associated with the formation of c}sts Ii 
typical cases the thickness of the calvaiium is increased four or more 
times the normal Fuither, osteitis defoimans is a disease of middle 
age, rareh^ beginning before the age of 40 These characteristics 
obviously do not obtain m the specimen described 

It IS notewoithy that this case may be classed among the rarities 
because the involvement is so extensive, although piactically unilateial ‘ 

1640 West Adams Street 


6 Since the foregoing observations were submitted for publication two pre- 
historic skeletons showing pathologic changes have been reported, for which the 
diagnosis of osteitis fibrosa has been suggested The first, showing a bilateral 
involvement of the humeri only, was described by Leon Pales in his recent book, 
“Paleopathologie et pathologic comparative,” published in Pans by Masson & Cie, 
1930 The second is reported by E A Hooton, as follows “Catalogue no 60061, 
se\ doubtful, aged 35-39 Diagnosis, (1) Spondylitis deformans, (2) Periostitis 
of mid shaft of left tibia H U Williams, ‘probably osteitis fibrosa,’ ” The 
Indians of the Pecos Pueblo A Studv of Their Skeletal Remains, New Hav'en, 
\ale University Press, 1930 



Notes and News 


University News, Appointments, Promotion, Resignations, etc — Simon 
Flexner, director of the Rockefeller Institute for Medical Research, has been 
elected a corresponding member of the French Academj of Sciences in the section 
of medicine and surgery 

James Lorraine Smith, professor of pathology and dean of the facult}' of 
medicine at the University of Fdinburgh, died on April 18, 1911 

The order of the White Lion has been conferred on Frederick G Nov\, pio- 
fessor of bacteriology in the University of Michigan, by the president of the 
Republic of Czechoslovakia 

James R Cash, professor of pathology in Peiping Union Medical College has 
been appointed professor and head of the department of pathology in the school 
of medicine of the University of Virginia 

Richard V Lamar, professor of pathology and bacteriology m the school of 
medicine of the Universitv of Georgia, has resigned to accept the position of 
pathologist m the state hospital at Nulledgeville 

It IS reported John A. Kolmer has been appointed professor of immu- 
nology and chemotherapy in the Temple University school of medicine, 
Philadelphia 

Israel Davidsohn, formerly pathologist to the Mount Sinai Hospital m Phila- 
delphia, has assumed the duties of pathologist to the Mount Sinai Hospital in 
Chicago 

Society News — At its recent meeting the American Association for Cancer 
Research elected Francis Carter Wood president, Edward B Krumbhaar vice- 
president and William H Woglom secretary and treasurer 

The following are the officers of the American Society of Experimental 
Pathology for the year 1931-1932 president, Samuel R Haythorn, vice-president, 
Peyton Rous, secretary-treasurer, C Phillip Miller, Jr , councillors, Carl V 
Weller and S Bert Wolbach 

At the annual meeting of the American Association of Pathologists and Bac- 
teriologists in Cleveland, Ward J MacNeal was elected president, E T Bell 
vice-president, G B Mallory treasurer, Howard T Karsner secretary and O T 
Avery councillor The next annual meeting of this society will be held in 
Philadelphia on March 24 and 25, 1932 

Deaths — Aldred Scott Warthin, Professor of Pathology in the University of 
Llichigan since 1903, died on May 23, at the age of 65 vears 
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Experimental Pathology and Pathologic Physiology 

Jaundice in Experimental Coccidiosis of Rabbits George W Bachm\n 
and Paris E Menendez, Am J Hyg 12 650, 1930 

Tests on 31 rabbits infected with Etmctia sticdac gave 111 positive reactions for 
bilirubin, of which 90 1 per cent were direct, 8 1 per cent indirect and 1 8 per 
cent were biphasic One rabbit slightly infected failed to give a positive reaction 
The large variations in quantitative estimates of bilirubin contents m these rabbits 
are probably due in part to the fact that the determinations were made at intervals 
of days and not at intervals of hours and also to th& amount of epithelial destruc- 
tion of the bile ducts during the various stages of schizogony No attempt was 
made to explain the indirect and biphasic reactions obtained in these tests The 
intensity of the infection found m some of these rabbits could have caused the 
rupture of small blood vessels and the destruction of hepatic cells, which would 
be sufficient to account for the small percentage of hemolytic jaundice The 
high percentage of direct immediate reactions obtained in these tests indicates 
obstructive jaundice Microscopic studies of stained sections of livers m the 
early stages of schizogony show the epithelial cells of biliary passages parasitized 
and swollen In the latter stages of the infection the biliary passages may be 
seen plugged with proliferated cells of the epithelium and oocysts In heavy infec- 
tions the gall ducts and gallbladder are plugged with the numerous orange-yellow 
colored oocysts The compaction of these oocysts gives rise to obstructive jaundice 

Authors’ Summary 

Edema Herman El win, Am J M Sc 180 781, 1930 

We have thus come to the understanding that m every case of general edema 

there is a slowing up m the rate of movement of water from the depots through 

the tissue barriers to the blood stream With the normal intake of water and salt 

and their rapid removal from the blood into the tissues, the free water there is 

rapidly increased When a certain amount of water has accumulated, it becomes 

visible as edema The slowing is the result of a central regulatory change and 

affects the constellation of electrolytes m the tissue barriers through which the 

water moves to the blood and lymph streams This slowing is produced, first, 

whenever the water content of the blood threatens to be unduly increased, as m 

cardiac failure, or in acute diffuse nephritis, second, when the change is primarily 

m the regulatory center, along with the depression of other v'egetative functions, 

especially of the basal metabolic rate This is the case in chronic undernutrition 

and 111 chronic wasting disease Third, it is produced when there is a primary 

disturbance m the central regulation for the control of sodium chloride m the 

bod> This IS so in certain cases of edema without cardiac or renal diseases, and 

without chronic undernutrition . , „ 

Author s Summary 


OVVRIAX AND PlTUnVRI Ch\NGES AsSOCI\TED WITH HvDVTIDIFORM MOLE 
VND Chorio-Epithelioma E Novvk and A K Koif, Am J Obst & 
Gynec 20 481, 1930 

A.ccording to certain observers, multiple lutein cvsts of the ovaries occur in asso- 
ciation with hvdatidiform mole in 60 per cent of cases and with chono-epithehoma 
m about 10 per cent IMost of the statements are based on the results of abdominal 
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palpation Such cysts disappear spontaneously after evacuation of the uterus Ihe 
authors had occasion to examine the uterine contents and ovaries of four women, 
two of whom had a hydatidiform mole, the other two a chono-epithehoma The 
pituitary gland of one of the latter was also available for study The ovaries 
of all the women contained cysts — the ‘‘hyperreactio lutcinalis polycystica ” In 
the pituitary, only the usual changes accompan 3 mig pregnancv existed, but these 
had persisted longer than usual To explain the conditions the following inter- 
reactions are assumed The trophoblastic increase m chorio-epithehoma (persisting 
in the metastases after evacuation of the uterus) is responsible for the pituitarv 
reaction The anterior lobe of the pituitary, “the motor of the ovar>” in its 
normal cyclical activity also causes the ovarian changes of normal pregnane} 
and also those occurring m hj'datidiform mole and chorio-epithehoma 

George Rukstixat 

A Comparison Between Simultaxeous Eqeal-Sized, Closed Obstruction 
or THE Duodenum and Ileum J J Morion and W C Sullivan, Arch 
Surg 21 531, 1930 

The distal 10 cm of the ileum and of the duodenum were obstructed in dogs 
E\erj’- twenty-foui hours the loops were aspirated, and the contents measured 
and reinjected m order to estimate accurately the rate of secretion without dis- 
turbing the intra-intestinal pressure relations which had occurred The secretorj 
rate for the ileum is practically negligible as compared with that of the duodenum, 
which IS rapid The intra-entenc pressure is from four to seven times higher in 
twenty-four hours in the duodenum than in the ileum The distensibihty of both 
loops IS about the same, but the ileum increases m length as compared w'lth the 
obstructed loop of the duodenum In those cases m which spontaneous rupture 
occurred m the closed loops, the closed duodenal loop was the one affected Death 
in these animals was due to peritonitis In the other animals, death w'as due to 
toxemia, and after death it w^as noted that a pressure equal to 1,600 mm of 
mercury was necessary to rupture the closed loops However, as rigor mortis 
advances, the pressure required to produce rupture is low'er This is due to the 
loss of elasticity of the musculature Enzer 

The Effect of Pericardiostomy on the Mechanics or the Circulation 
C S Beck and W V Cox, Arch Surg 21 1023, 1930 

Experiments were made on dogs to determine the influence of atmospheric 
pressure on the action of the heart after pericardiostomy A prehmmarj opera- 
tion IS necessary in dogs, because there is no triangle of safety m the precordial 
zone Hence, the pericardium must be sutured to the left thoracic w'all over an 
area about 3 cm in diameter Pericardiostomy mav be performed about sev^en 
w eeks later, and arterial and venous pressure and cardiac output determined 
Following pericardiostomy, there is a sustained rise in v^enous pressure and a 
fall in the arterial pressuie of from 8 to 30 mm of mercurv Atmospheric pressure 
acts as an air tamponade on the heart and the great vessels within the pericardial 
sac, and produces dilatation of the sac Hence, operatwe procedures can hold 
out reasonable hope for success only in cases with adequate circulation 

N Enzer 

A New Transmissible Strain or the Leucosis (Leucemia) of Fowls 
J Furth, j Exper Med 53 243, 1931 

Mv eloid leukosis and erythroleukosis can be transmitted from one bird to others 
bv emulsions of infiltrated organs, whole blood cells and plasma Inoculation is 
more often successful with blood cells or with whole blood than with plasma or 
with emulsions of organs infiltrated is the result of leukosis Inoculation with 
material from a bird with mj eloid leukosis or with erj throleukosis produces both 
conditions and m manv instances mixed forms with characteristics of both Evi- 
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dence is wanting that lymphoid leukosis is caused by the agent that transmits 
myeloid leukosis and erythroleukosis The occurrence of Ijmphoid leukosis among 
the birds inoculated with material from myeloid leukosis or erythroleukosis may 
be explained as spontaneous disease Injury to cellular structure bv treatment with 
distilled water or by repeated freezing and thawing does not destroy the agent 
that transmits the disease Berkefeld filtrates have failed to transmit regularly 
myeloid leukoses or erythroleukosis The evidence obtained shows, however, that 
the transmissible agent is filterable, although there are technical difficulties in Its 
filtration Author’s Summarv 


Transmission Experiments with Leucosis of Fowls E L Stubbs and 

J Furth, J Exper Med 53 269, 1931 

It IS shown, in a carefull}’^ controlled experiment that the leukemia of fowls 
can be readilj transmitted from chicken to chicken by injection Of twenty-five 
fowls, thirteen were given intravenous injections of blood from a chicken ivith 
erythroleukosis and twelve injections of blood from a chicken with myeloid leukosis 
The birds that recened the injections and an equal number of controls that did 
not were kept in tiers of alternating cages under as nearly identical conditions 
as possible The donors, the controls and the birds that were given injections 
were all of the same stock and of the same age In the two series, thirteen or 
52 per cent of the twenty-five fowls that were inoculated developed leukemia within 
from four to ten weeks after injection The two types of leukemia, erjthro- 
leukosis and myeloid leukosis, developed in both groups irrespective of the type 
used for injection Among controls that were not given injections, erythroleukosis 
or myeloid leukosis w^ere not observed Lymphoid leukosis occurred in one fowl 
that had received an injection but since it also occurred in one control it ma\ be 
assumed that it was probably not caused by the material used for injection 

Authors’ Suaimar\ 

A Criterion of Hemorrhagic Diathesis in Experimental Scurvy G 

Dalldorf, j Exper Med 53 289, 1931 

The degree of scorbutic change in the vessels of animals wuth experimental 
scurvy can be roughly measured by establishing the amount of negative pressure 
required to produce petechial hemorrhages in the skin The test shows that the 
hemorrhagic diathesis in experimental scurv}' develops earlier than any other 
knowm sign of the disease and that it persists m some degree throughout The 
response of the blood vessels to the administration of antiscorbutic substances is 
extremely rapid as showm bv the test, but it varies w'lth the amount of anti- 
scorbutic substance gnen and its method of administration The changes in the 
resistance of the vessels follows a curve w'hich rises tow'ard recovery during the 
end of the first w^eek that a scorbutic diet is fed, reaches a peak m the second 
week, and then falls steadilj during the remainder of the course of the disease 
This indicates that the course of the disease is not constant and progressne 
The test may ha\e clinical Aalue in the diagnosis of scurvj 

Author’s Sumaiarv 

Experimental Dust Inhalation in Guinea Pigs F Haines, J Hjg 31 96, 
1931 

All inhaled particles are rapidU ingested bv certain induidual cells belonging 
to the aheolar epithelium These cells fdust cells or phagocites) remain in the 
parenclivma of the lung until thei have ingested an amount of dust constituting 
the cell’s saturation load This load \aries with different dusts A cell that 
has attained its saturation load sooner or later becomes detached from the aheolar 
wall and either n igrates into the hmphatics or becomes free m the aheoffis In 
the former case, it pasce"; into the pulmonarj hmphoid tissue and thence to the 
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bronchial lymph glands In the latter case, it passes up the bronchial tree to be 
either coughed out or swallowed Dust cells that speedily leave the alveolar wall 
are principally eliminated by the bronchi In the case of a dust cell being 
eliminated from the lung via the Ij'inphatics, it may be arrested m the periatrial 
lymphatics on account of its bulk The dam thus produced offers obstruction to 
the passage of other dust cells shed into the alveoli Groups of free dust cells 
m the obstructed alveoli form plaques, which degenerate and liberate their dust 
This IS again ingested, and the irritation caused by such a process may lead to 
fibrosis The continued presence of dust-laden cells m the Ivmphatics may set 
up a foreign body irritation, with resulting fibrosis Most inhaled particles contain 
soluble matter, at least to a very small extent The solute may be either harm- 
lessly active or toxic If the former, the cell is stimulated to detach itself from 
the alveolar wall, and so remove the dust If the latter, the solute effects the 
viability of the phagocyte, which becomes less able to detach itself At the same 
time the solute diffuses into the adjacent tissues, with irritation to them, and 
consequent fibrosis The more soluble form of a substance causes greater pulmonary 
damage than the less soluble The solute, therefore, plajs a large part in the 
determination of damage 

While many dusts cause pulmonarv fibrosis, silica is the dust par excellence 
predisposing to tuberculosis This is doubtless due to its influence m forming a 
medium suitable not only for the survival but the proliferation of the tubercle 
bacillus in the lung (Kettle, private communication) The harmful effects of 
soluble silica may be neutralized by simultaneous administration of basic dusts 
such as aluminum hydroxide or magnesium carbonate, though the latter are them- 
selves harmful when inhaled alone It is suggested that their respective solutes 
combine to form monosilicate Monosilicates do not appear to have any harmful 
effect on the lung Heavy inhalations of any dust are liable to cause pulmonary 
damage The intensity of the initial pulmonary reaction to a dust is very generally 
in inverse ratio to the degree of eventual damage caused b> the dust 

At tiior’s Summar\ 

The Efeects of Inhalation of Brx/ixr \nd Benzenl M Schmidtmann, 
Klin Wchnschr 9 2106, 1930 

The inhalation of small quantities of benzine and benzene over long periods 
gave rise m animals to chronic bronchitis, emphjsema, epithelial proliferation in 
bronchi and alveoli and atelectasis, but carcinoma did not develop The anemia 
and other blood changes characteristic of benzene poisoning gradually appeared 


Gout in an Ini ant Five Weeks or Age E AIaaer v Schopf, Klin 
Wchnschr 9 2148, 1930 


The author reports the details of the clinical course and examinations of the 
tissue m a case of gout in a child 5 weeks old The urates were formed from 
endogenous purines The kidnejs were contracted Edwin F Hirsch 


Hvperinsulinisv with Hypoglycemic Symptoms F Krause, Kim Wchn- 
schr 9 2346, 1930 

A disease was obserYed in a man, aged 43, which was caused by hypoglycemia, 
and which is interpreted as a hypoglycemic reaction of the organism This condi- 
tion of spontaneous hjpoglycemia is caused by hj persecretion of insulin, and the 
morphologic basis is probably a tumor of the pancreas /^^u^hor’s Summary 


Circulatory \nd Tubuiar Insufficiencies or the Kidney Erwin Becher, 
Klin Wchnschr 9 2350, 1930 

Circulatory and tubular insufficiencies of the kidnej are distinguishable In 
the circulatory insufhciencv which occurs Yvith acute nephritis and cardiac insuffi- 
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ciencj’-, the total nonprotein nitrogen of the blood, the urea and the uric acid 
are increased, and other changes are absent This is due to the decreased circula- 
tion of the blood through the kidney and without, or only slightlj% altered tubular 
function With true tubular insufficiency, there is a marked increase of the 
putrefactive substances of the blood as well as of the nitrogenous substances 
There are a hyposthenuria or isosthenuria and light-colored urine, because the 
oxidation of the urochrome in the kidnev does not occur 

Author’s Summary 


Blood Depressor Substance in Tissues Fritz Lange, Munchen med 
Wchnschr 77 2095, 1930 


A thermostabile substance with depressor properties has been extracted from 
many different visceral tissues, and bj exclusion is thought to be held in the 
peripheral portions of small blood vessels Renal tissues contain an appreciable 
amount of this substance The ingestion of renal tissue has been found in cats 
and man to lower the blood pressure Preliminarj tests indicate that the active 
substance is not purine, choline or histamine p Hirsch 


The Influence of the Sympathetic Neryous System on the Pancreas 
Boris Goldstein, Ztschr f d ges exper Med 74 128, 1930 

Experiments on the isolated pancreas indicate that the effect of the svmpathetic 
nervous system on the secretorY activity of the pancreas is exerted in tYvo YY'ays 
it strengthens the ferment-forming processes and its helps to retain the ferments 
in the cells (apparentlv bY affecting the cellular permeability) 

Pearl Zeek 


Pathologic Anatomy 

Structural Chances in Yelloyv Fey^er O Klotz and T H Belt, Am J 
Path 6 655, 663 and 689, 1930 

In yelloYV fever, the spleen, like the liY'er, presents no distinctiY'e gross features 
comparable Yvith those seen under the microscope Actn^e hjperemia is met YVith 
in about 80 per cent of cases, but is unaccompanied bv leukocYtic infiltration 
There is absence of hjperplasia m the fixed tissues of the pulp Changes in the 
malpighian corpuscles characterize the splenic picture Here Yve recognize four 
phases of the reaction 

1 Mononucleosis The tYpe cell is an undifferentiated mononuclear derued 

from the reticular tissue of the follicle, it nerer entirely disappears during the 
entire course of the disease . 

2 Lj'mphopema There is a striking loss of hmiphocY tes from the YY'hole organ, 
Yvhich persists throughout the reaction 

3 HY^perplasia of the fixed tissues of the follicle False germinal centers are 
formed 

4 Degeneration This is manifested throughout the Yvhole spleen bv v'esicular 
nuclei and Yvaxj degeneration of cytoplasm False germinal centers undergo 
retrograde changes, amounting sometimes to actual necrosis Pseudomitosis of the 
pnmitiYe mononuclears is obserYTd Large fragmented nuclear forms appear in the 
pulp 

A third of the cases shoYv a fcYv large multinucleate giant cells resembling mega- 
karvocvtes A moderate eosinophiha is commonlv observed in the later stages of the 
reaction Changes in Ijmph glands parallel those m the splenic corpuscles, which 
IS evidence of the fact that the toxin of vellovv fever has a selectiv'c action on 
lymphopoietic tissue Me have found a careful examination of the spleen to be 
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frequently helpful in facilitating a pathologic diagnosis when yellow fever must 
be dilferentiated from other conditions giving rise to lesions in the liver and 
kidneys 

Grossly, the liver m yellow fever is characterized b}' the absence of distinctive 
changes such as are seen under the microscope klicroscopically, the hepatic tissue 
presents noninflammatory necrosis and necrobiosis of the parenchyma, unaccom- 
panied by collapse of the tissue or interstitial hemorrhage The outstanding change 
IS a coagulative hyaline necrosis (the Councilman lesion), which does not attack the 
hepatic cells in an orderly fashion, but occurs as a diffusely sprinkled lesion often 
most marked in the midzone (the da Rocha Lima distribution) This specific 
necrosis is always preceded or accompanied by fatty degeneration and cloudy swell- 
ing In the earliest stages it is characterized bj the formation of dense acidophil 
masses within the neutrophil cjtoplasm of the hepatic cells Later, discrete, highly 
refractile, hvalme globular bodies appear, often possessing a flattened, pjknotic 
nucleus at the periphery of the mass These bodies are usually honeycombed with 
fat vacuoles which they have incorporated The process goes on to massive 
involvement of parenchymal tissue and ends m cellular disintegration, but no 
appreciable autolj’^sis of the affected cell structures is seen in the acute stages The 
Kupffer cells suffer some damage, but not necrosis The vascular system, biliary 
channels and stroma are umnvolved in the disease Specific nuclear inclusions were 
found in the livers of seventeen of nineteen monkejs of the species Macacus 
ihesns, and in those of twenty-three of ninety-three human beings with jellow 
fever Their identification was attended with difficulties, but vhen their presence 
could be established the diagnosis was thereby facilitated The store of glycogen 
in the liver is depleted in proportion to the severity of the lesion The lesions of 
the liver in yellow fever possess several features in common with the lesions of the 
liver in other diseases due to virus 

Six ihesus monkeys which had recovered from experimental yellow fever showed 
complete and scarless regeneration of the liver and kidnej This bears out 
clinical evidence that neither cirrhosis of the liver nor contracted kidney follows 
yellow fever in man Special attention is directed to the sequence of events taking 
place in the liver Except in cases of chloroform poisoning, hepatic damage of 
equal magnitude rarelj occurs without producing some scar formation The liver 
in j'ellow fever proves that destruction of parenchymal cells alone is not a sufficient 
stimulus to induce replacement fibrosis The absence of fibrosis in the liver and 
kidney is due to a peculiar immunity which the stromal structures manifest toward 
yellow fever , there is no stimulation of connective tissue elements during the acute 
stage of the disease The reasons for this are, we believe, related to the noninflam- 
matory, nonautolytic character of the acute pathologic process and to the absence 
of thrombosis in the small parench 3 'mal blood vessels Regeneration originates in 
islands of parenchymal cells that have survived the attack, and quickly restores the 


tissues to their original state 


Authors’ Summaries 


Endocardial Pockets Otto Saphir, Am J Path 6 733, 1930 

In two cases of subacute bacterial endocarditis of the aortic and mitral valves 
with insufficienci" of the aortic valve, endocardial pockets with openings toward 
the aorta were found on the interventricular septum of the left ventricle The 
initial lesion which brought about the formation of the pockets was a circum- 
scribed parietal endocarditis The continuous regurgitation formed the pockets 
secondanlj" In one case of rheumatic endocarditis of the mitral valve with 
insufficiencv of this valve, endocardial pockets were present in the left auricle 
These pockets were open toward the mitral vah'e They also were inflammatory 
in origin and were formed secondarily bv the regurgitation after the insufficiency 
of the mitral valve had been established In two cases of sjphilitic involvement 
of the aortic vahe with insufficiencj' of this valve, endocardial pockets opening 
toward the aorta w'ere found These pockets w^ere caused primarily bj'- the 
mechanical irritation of the regurgitating blood columns Tw'o cases of sj'philitic 
involvement of the aortic vahe with insufficiencv of this v'alve and marked stenosis 
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of the conus arteriosus sinister, and one case of rheumatic endocarditis of the 
aortic \alve with stenosis of its orifice, showed endocardial pockets on the interven- 
tricular surface of the left ventricle These pockets were open toward the apex of 
the heart The}' were brought about by the mechanical irritation of the systolic 
blood stream acting as a trauma on the endocardium in the region of the stenosed 
portions Diastolic endocardial pockets are evidence in favor of the view of 
actual regurgitation of blood volume The nomenclature of “diastolic pockets,” 
referring to those open toward the aorta, and “systolic pockets,” referring to those 
open toward the apex (Krasso), is justified Endocardial pockets cannot be 


regarded as manifestations oi functional adaptation 


Author’s Summarv 


Transform \TiON or Sinusoidal ENDoriinLiuM Into the Ordinary Cap- 
ILL-VRT T\pe fa McJ unkin. Am J Path 7 9, 1931 

In granulation tissue within the liver, the capillaries maj arise m the usual wa> 
by angioblastic proliferation, or sinusoids may persist as capillaries In both 
instances the vessels are continuous Mith the sinusoids in the adjoining lobules 
With loss of contact with living hepatic epithelium the endothelium becomes less 
phagocytic The peculiarities of sinusoidal endothelium depend on its functional 
actmtj, which, in turn, is determined b\ its normal histologic position From the 
behavior of sinusoidal endothelium present in granulation tissue, it appears not to 
be a distinctive type of cell Author’s Summary 

The Circulatory Pattern in the Islands or Langerhans J S P Beck 
and B N Berg, Am J Path 7 31, 1931 

An anatomic study of the circulatory pattern in the islands of Langerhans was 
made The arrangement corresponded with observations made in vivo The impor- 
tance of the anatomic arrangement of the blood supply in preserving the islands in 
the presence of circulatory disturbances m the pancreas is discussed 

Authors’ Summary 

Interacinar Epithelium or the Thyroid Gland A R Moritz, Am J 
Path 7 37, 1931 

This study indicates that m normal th>roid glands of fetuses, children and 
adults, in pathologic glands the seat of hypertrophy and hyperplasia, m nodular 
goiter and in adenomas of the thyroid gland, the mechanics of hyperplasia are 
essentially similar New follicles are formed by intrafollicular and extrafollicular 
proliferation of epithelium, and the secondary follicles may lose their parent 
connection and become isolated units In the scattered foci of hyperplasia in normal 
thyroid glands, as well as in the glands that are the seat of pathologic hypertrophy 
and hyperplasia, labyrinthine intercommunication of acini exists and is probably 
limited to the connection of primary with secondary acini Solid masses of undiffer- 
entiated interfollicular epithelium are found in both normal and pathologic glands, 
but such masses are readily accounted for as detached extrafollicular buds Evi- 
dence contrarv to certain observations by Rienhoff concerning the mechanics of 
hyperplasia in the thyroid gland is presented Author’s Summary 

Experimental Glomerulonephritis in a Monkey E T Bell and B J 
Clawson, Am J Path 7 57, 1931 

A form of chronic diffuse glomerulonephritis was produced in a monkey by 
repeated intravenous injections of streptococci ov'er a period of four years The 
lesion was characterized histologically bv' marked increase m capillarj endothelium 
and increase m the thickness and number of lavers of capillarj' basement mem- 
brane Histologically, the glomerular lesion resembled human “lipoid nephrosis 
of mixed type,” except that no fat was present Authors’ Summary 
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Chromc Typhoid Cholecystitis F B Mallory and G M Lawson, Jr, 
Am J Path 7 71, 1931 


The gallbladders of seven typhoid carriers are described A common histo- 
logic picture was found (diffuse lymphocytic infiltration of mucosa, with focal 
accumulations in the form of typical lymph nodules) A review of 400 routine 
slides of chronic cholec 3 'stitis showed a similar lesion m 6 S per cent of the cases 
A review of the clinical histones showed that only 4 9 per cent of the cases with 
negative histones showed this picture as against 25 per cent of cases with positive 
histones It is felt that the lesion described is characteristic of chronic typhoidal 
cholecystitis, but not pathognomonic of it It is suggested that it is not specific 
of any organism, but represents a reaction to persistent infection of the bile in 
contrast to the more usual tvpe of chronic choleci stitis with sterile bile and persis- 


tent intection of the wall 


Authors’ Summary 


I\FECTious Cirrhosis H E MacMahon, Am J Path 7 77, 1931 

Uncomplicated infectious cirrhosis is one of the rarer diseases of the luer It 
IS caused probably in most instances bj" the colon bacillus, and is characterized b\ 
variable proliferation of connective tissue and of bile ducts about the portal areas 
Obstructive cirrhosis resulting from prolonged biliary obstruction is a much 
more common condition, although less conspiculous and hence frequenth’- over- 
looked Most cases of infectious cirrhosis are found m combination with obstruc- 
tive cirrhosis, but cy en this combined type is relatively rare and is almost iiiY'ariabh 

Author’s Comment 


Biologic and Histoiogic Study or Lymph Nodes in Syphilis E Saleeby 
and S S Greenbaum, J A M A 96 98, 1931 

The inguinal lymph glands from twenty-one sjphilitic patients were studied 
histologically and biologically In five cases we were able to find Spit ochaeta 
palhda in the sections, while in others only dark stained granules were obserYcd 
Of the animals into which the glands Yvere transplanted, thirteen became infected 
after the first transplant and three after the second transplant The organs from 
nine of the infected rabbits Yvere studied histologically for spirochetes The testes 
Yvere infected m all the casCs, the lymph glands in five and the heart and the aorta 
m tYvo Dark stained granules Yvere present m most of the lymph glands and in 
the heart Spv ochaeta pallida Yvas demonstrated m all sections of the testicles of 
the animals In one animal, rabbit 8, Yve found fragments of the organism in all 
the sections The heart shoYved them in tYvo cases (8 and 3) and the lymph glands 
in five cases Of the eight animals in YY'hich a second transplant Yvas made, three 
became infected after eighty-one, sevent 3 '-tYVO and sixty-three days The remain- 
ing file became infected folloYvmg the first transplant The time varied from 
tYY'entY -eight to eighty-seven days Three rabbits became infected after the second 
transplant, and the remaining five Yvere negative after the first and second trans- 
plants The rabbits recenung injections of the human glands in Yvhich spirochetes 
Yvere demonstrated “came up” in tYventy -eight, forty-three, sevent3, sixty -five and 
sixty-eight days In comparing this series Yvith the other Yve find little difference 
in the average number of days Authors’ Summary 


Miliary Pulmonary Disease or Unknoyvn Nature R R Sayers and F V 
Meriyy ETHER, Pub Health Rep 45 2994, 1930 

On roentgen examination of miners a number of cases of discrete, shothke 
spots in the lungs Yvere noted Others have referred to such cases as cases of 
miliary calcification of the lungs Sayers and MeriYvetlier found aspergilli in the 
sputum of miners Yvith such miliary' nodules in the lungs, and consequently thev 
suggest that the nodules may be due to fungus infections 
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Asbestosis Bodies in the Sputum F W Simson and A S Strachan, 
J Path & Bact 34 1, 1931 

The inhalation of asbestos dust in high concentrations leads to the appearance 
of asbestosiS bodies in the sputum in a large percentage of the workers exposed 
thereto They Mere present in forty-eight of fifty workers examined Asbestosis 
bodies Mere as easily demonstrated by direct thick films as by the antiformm 
method The sputum was ahvays mucoid M'heii there were no bronchial complica- 
tions It may resemble egg albumin In none of the sputums were tubercle bacilli 
demonstrated Study of the intracellular asbestosis bodies in these cases suggests 
that thej are formed bj the deposition on the asbestos fiber of an iron-contammg 
substance elaborated bv the cell Authors’ Summary 

Experimextai Liver Necrosis prom Shale On C J Polson, J Path & 
Bact 34 5, 1931 

Necrosis of the Iner Mas produced in rabbits and rats bj the intraperitoneal 
administration of shale oil By graduating the dose it was possible to produce all 
stages, from acute necrosis to cirrhosis These lesions formed one continuous 
series and M'ere almost indistinguishable from those of the “atrophic” series in man 
The difficulties arising from the presence of naturally occurring disease were 
largely overcome bj' laparotom3’' and biopsy of the liver Shale oil is clearly an 
active poison to the liver Attention is drawn to the distinct differences betM'een 
the action of the oil and that of its noncarcmogenic residue 

Author’s Summary 

jMelanosis Coli M J Stem'art and E M Hickman, J Path & Bact 34 
61, 1931 

Melanosis coh is due to the deposition of a melanin-hke pigment within large 
mononuclear cells in the mucous membrane of the gut It is limited in most cases 
to the large intestine and appendix, and ranges in intensity from gray or buff 
through dark gray or brown to inky black Metastasis of pigment to the sub- 
mucosa and mesocohc lymph glands may occur in the more advanced cases The 
chief causative factor is chronic intestinal stasis, whether resulting from organic 
obstruction or from simple constipation The more extreme grades are com- 
paratively rare, but if the slighter forms are included, the incidence is fairly high, 
11 2 per cent m an unselected series of 600 autopsies at all ages In persons over 
the age of 40 the incidence is higher, 17 7 per cent, and in two series of cases of 
carcinoma of the colon it was 48 8 per cent and 55 per cent, respectively In 
most of these the melanosis was more intense above than below the growth The 
most acceptable theory of the mode of formation of the pigment is Pick’s — that 
aromatic products of the disintegration of proteins are absorbed from the colon 
and converted into melanin within the connective tissue cells by the action of a 
tryrosinase-hke ferment Authors’ Slmmarv 

Compensatory Hypertrophv of the Adrenal Cortex in the Rabbit 
E M MacKay and W S Polland, J Path & Bact 34 73, 1931 

Removal of one adrenal in the rabbit is followed by compensatory hypertrophy 
of the remaining one due entirely to an increase in the size of the cortex This 
compensatory hypertrophy is less than that following unilateral adrenalectomy in 

the rat a , r. 

Authors Summary 

kluLTiPLE Congenital Subependvmvl Xanthomas Pietro Redaelli, Arch 
ital di anat e istol pat 1 455, 1930 

The author describes a case of hj'drocephalus in a boy, 7 months old, with 
multiple congenital subependymal nodules in the lateral ventricles, which’ were 
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enormously dilated with a clear fluid The nodules were of pinhead size and -were 
composed of cells that contained refractory neutral fats and also fatty acids 

Emil Weiss 


CYANOSIS FKOM SCLEROSIS OE THE PuLMO^AR\’■ ArTER\ F ScHIASSI, Arch 

di pat e elm med 9 526, 1930 


The author reports a case of chronic cyanosis due to sclerosis of the pulmonary 
artery with obliteration of the smaller branches ^ Ha\m 


Iafarction Due to Sclerosis oi the PuLMO^AR\ Arter\ A^D Thrombosis 
G Invernizzi, Arch di pat e elm med 9 590, 1930 


The author describes infarction of a whole lobe of the lung due to thrombosis 
m a large branch of the pulmonarj’’ artery, wdiich was the seat of a primar} 
sclerosis involving all the branches g Haam 


Coe GENITAL Maldevelopments of the Diaphragm W Putschar, Beitr z 
path Anat u z allg Path 85 47, 1930 

Putschar describes thirteen examples of complete defect of the diaphragm and 
tw’O of diaphragmatic hernia The tw'o hernias were observed m children, one 
of the left side m a new'-born female infant and a para-esophageal hernia m a 
child wdiose age or sex could not be determined from the preparation Of the 
diaphragmatic defects, two were noted in adults and eleven in fetuses or infants In 
onlj one case w'as the defect of the right side, in the remainder, it was of the 
left side Only three of the thirteen subjects with defective diaphragms w'cre 
males, in one of the tw'o adults, the sex could not be determined from the 
specimen available Four of seven female fetuses or infants with defects of the left 
side w'ere anencephahe monsters, and one w'as a diprosopic monster Of the 
three male fetuses or infants with defect of the left side, two w'ere dicephahc In 
the defect of the right side, the right lobe of the Iner and parts of the large and 
small intestine W'ere in the thoracic cavity In the defects of the left side, the 
spleen, part of the stomach and parts of the large and small intestine w'ere 
invanabb" in the thoracic ca\itj , in some of the cases the pancreas, the left 
lobe of the liver and the left kidney and suprarenal w'ere also displaced into the 
thoracic cavitv Putschar discusses the various theories that have been pro- 
pounded to explain the genesis of maldevelopments of the diaphragm, but believes 
that exact knowledge is still too incomplete to permit definite conclusions The 
frequent association of other developmental anomalies, some of wdnch, as absence 
of an umbilical artery in three of his cases, must have arisen before the formation 
of the diaphragm was initiated, incline him to place greater w'eight on abnor- 
malities of the germ plasm than on purely mechanical factors in the genesis of 
diaphragmatic maldevelopments q Schultz 


Eosinophilia in Malignant Endocarditis W S Boikan, Folia haemat 42 
164, 1930 

There is reported a case of long standing allergic seasonal eczema, complicated 
by thrombo-endocarditis and shownng marked eosinophilia The postmortem 
obser\ations w'ere those of intense eosinophil granulopoiesis m the bone marrow' 
and extensive infiltrations of mature eosinophils in the internal organs about 
embolic foci of necrosis From the evidence adducted the conclusion is draw'ii that 
the eosinophilia of blood and tissue represented the purposeful response of a bone 
marrow modified bi allergi Author s Summary 
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'’The Relationship Between the Ci imcal Picture or Graves’ Disease and 
THE Histologv oi THE Thvroid Gland E Maner and A C Fursten- 
HEiM, Virchows Arch { path Anat 278 391, 1930 

Fort3-se\en goiters remo\ed b\ operation were eNamined, and the histologic 
structure was compared with the clinical observations The macroscopic appearance 
of the glands, m regard to the diffuse or the nodular form of goiter, is regarded 
as being without significance In twenty-three cases the condition was diagnosed 
clmicalh as severe Graves’ disease, eight patients did not show any thyrotONic 
svmptoms, and fourteen were treated prior to operation with Lugol’s solution 

Polj morphism of the acini, columnar epithelium and thin colloid were, m 
former vears, fairh regular observations in Graves’ disease But since several 
vears — about since the introduction of the preoperative administration of iodine — 
the most commonlv observed change m Graves’ disease has been the macro- 
follicular colloid goiter with some papillary proliferation of the epithelium The 
height of the epithelium does not correspond to the grade of thyrotoxic symptoms 
In severe Graves’ disease the epithelium is occasionally cubical, and the walls of 
the alveoli are smooth and without papillatioiis In cases without hyperthyroidism, 
marked projections of the epithelial wall can be found 

There is a better relationship between the clinical symptoms and the staining 
quality of the colloid, especially when the methods of Mallory and Kraus are 
applied After the administration of iodine, the histologic picture of hyperplastic 
glands seems changed, not so much in the appearance of the epithelium as in the 
qualitv of the colloid Thyroid glands obtained from patients with exophthalmos 
did not differ from those from patients without mvolv'ement of the eyes 

C A Hellwig 

Compression or Spinal Cord bv Arachnoid Cysts K Nicolavsen and 
M Haaland, Norsk mag f laegevidensk 91 577, 1930 

In a man, 45 years old, compression of the dorsal part of the spinal cord with 
resulting paralysis was relieved completely bv enucleating four small cysts m the 
pia-arachnoid The fluid in the cysts was clear, watery and free from parasitic 
elements, the walls were thin, fibrous and lined on the inner surface by a single 
laver of low cells The nature of the cv'sts remained obscure 


Distribution and Disappearance of Congo Red and Granular Storage 
Factors of the Reuculo-Endothelial Cells Y Takeda, Jap J 
Exper Med 8 433, 1930 

The distribution of dvestuff varies according to the length of time after its 
injection In the first period it is distributed to the blood and lymph and to the 
tissue, and is being excreted by the liver and kidney In the second period the 
dye can no longer be seen m the blood stream The isolated dye is excreted 
through the liv'er, concentrated to a visible degree The amount of the injection, 
the interval of time after the injection and the functional state of the storing cells 
constitute the factors for the granular storage of congo red m the reticulo- 
endothelial cells A close relationship exists between these factors 

Edna Delves 


Pathologic Chemistry and Physics 

Postoperative Blood Chemistry E Andrews and K Reutersriold, Ann 
Surg 92 786, 1930 

Intensive postoperative chemical studies of the blood were made on patients 
from twentv-four to thirtv-six hours after operation There were no significant 
changes in the leukocytes, blood pressure, temperature, pulse rate, blood sugar. 
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water content, chlorides or carbon dioxide Marked changes were found in the 
Aldrich-McClure test indicative of increased tissue thirst Tests of permeability 
of the skin showed that this was much increased Profound changes in the balance 
of mineral salt were noted The potassium calcium ratio often fell below one 
These changes per se may be considered adequate to account for the condition 
known as postanesthesia sickness Authors’ Summary 


Acetone Bodies in Normal Pregnancy \x’d in the Toxemias of Preg- 
nancy H J Standee and J F Cadden, Bull Johns Hopkins Hosp 
47 382, 1930 

The total acetone bodies (free acetone, diacetic acid and beta-oxj butyric acid) 
m the blood in normal nonpregnant women vary between 11 and 18 mg of acetone 
per liter of blood, after correction for lactic acid, the average being IS 8 mg In 
normal pregnancy the total corrected acetone bodies vary between 11 and 24 mg 
per liter of blood, with an average slightly higher than in the nonpregnant woman 
(16 6 mg) The total corrected acetone bodies m the blood of pregnant women 
with nephritis lies between 8 6 and 48 8 mg of acetone per liter of blood Eclampsia 
IS accompanied by a definite elevation in the quantity of acetone bodies in the 
blood, averaging SO 2 mg of acetone per liter of blood The tendency toward 
ketosis in pregnant women may in part explain the lowered total base observed 
m their blood as term is approached The increased acetone bodies in the blood 
of eclamptic patients may be a partial factor m producing the uncompensated deficit 
of alkali seen m that disease, although the accumulation of lactic acid is perhaps 
the major factor in the causation of the acidosis A diet low in fats and high 
in carbohydrates seems indicated in normal pregnancy, and must certamlj be of 
ralue m cases of toxemias showing evidence of ketosis 

Authors’ Summ\ry 


The Elimination Curve of Iodine from the Blood H Eitel and A 
Loeser, Klin Wchnschr 10 109, 1931 

The elimination curve of iodine from the circulating blood following the 
intravenous administration of sodium tetraiodophenolphthalem during ten hours is 
a regular decline After ligation of the ductus choledochus, there is an initial 
decline and then a marked delay in the elimination of iodine After ligation of 
the cystic duct, there is an irregular elimination of iodine, so that a steplike curve 

IS formed Authors’ Summary 


Traces of Mercury in the Urine and Feces Paul Borinski, Kim 
Wchnschr 10 149, 1931 

The excrements of 51 per cent of seventy-five persons having no contact YVith 
mercury contained this metal The daily excretion was from 5 to 10 7 (7 = 
0 001 mg ) The same daily excretion of mercury was observed in persons with 
old amalgam fillings Those with recent fillings, as Yvell as those otherwise coming 
in contact with mercury, eliminated appreciably more Practically all foods contain 
small traces of mercury, the amount ingested daily in food is estimated at 5 7 , 
an amount equal to that eliminated by persons having no contact with mercury or 
carrying old amalgam fillings The average daily excretion of from 5 to 10 7 is 
considered normal and does not indicate poisoning with mercurj’- 

Author’s Summary 

The Specific Gravity of the Blood and Irs Constituents C Oestreich, 
Klin Wchnschr 10 160, 1931 

The specific gravitj' of the whole blood varies from 1 050 to 1 060, and that 
of the plasma, from 1 025 to 1 026 In anemia, the specific gravity of the whole 
blood diminishes , it was observed as low as 1 030 A high specific gravity (from 
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1 095 to 1 100) of tlic red cells was observed in pernicious anemia A specific 

gravitj of the erj throcytes of over 1 095 indicates pernicious anemia , the normal 

IS from 1 0S5 to 1 094 a ^ > c / \ 

Aotiior s Summary (in part) 


The Ciiollsteroi or the Blood in Hapertension C Alvarez and S M 
Neuschlosz, Klin Wchnschr 10 244, 1931 

The serum of normal persons is unsaturated (from 50 to 90 per cent) with 
reference to cholesterol In hjpertension it is supersaturated (from 106 to 132 
per cent) Among twentj-fiie patients with h 3 pertension, onl}’- four \vere without 
this change Authors’ Sumaiary 


Microbiology and Parasitology 

The Etiologa or Rheumatoid Arthritis Russell L Cecil, Edith E 
Niciiolls and Wendell J Stmnsba, Am J M Sc 181 12, 1931 

The CAidence for the streptococcal origin of rheumatoid arthritis may be sum- 
marized as follows Almost constant presence of streptococci in foci of infection 
Streptococci recoverable from blood in 62 3 per cent of rheumatoid patients , 3 9 
per cent in pathologic controls , none in healthy controls Streptococci recoverable 
from affected joints m 67 3 per cent of rheumatoid patients, from blood or joint in 
77 per cent, none from nonrheumatoid joints High agglutination of “typical 
strains” of streptococci with serums of 94 per cent of patients with rheumatoid 
arthritis Disappearance of agglutinins with recovery from systems of arthritis 
Biologic identitj of streptococci recovered from blood, joint and focus of infection 
in the same patient, though there have been a number of exceptions to this rule 
Reproduction of rheumatoid arthritis in rabbits with “typical strains” of strepto- 
cocci Recovery of same streptococcic from blood and joints of arthritic rabbits 
Striking similarity of histologic changes in rabbits’ joints to those m human 
rheumatoid joints Authors’ Summary 

Brucella Infection with Reco\er\ oi Brucella from the Bile Hugh 
R Leavell and Harold L Amoss, Am J M Sc 181 96, 1931 

A case is described m which Biucclla was recovered from the bile removed by 
duodenal drainage, and from the contents of the gallbladder at operation In a 
patient whose extirpated gallbladder contained BmccUa, the stools, from which 
Bi ncella was isolated prior to operation, no longer showed these organisms follow- 
ing cholecystectomy Authors’ Summary 

Studies on the Virus of Fowl-Pox E W Goodpasture, A M Wood- 
ruff and C E Woodruff, Am J Path 6 699 and 713, 1930 

Fowlpox virus in suspensions of finely divided material is rendered inactive 
after a period of from four to twenty-four hours in 1 per cent potassium hydroxide 
In the form of inclusion bodies, however, the virus is found to be infectious, m 
diminishing strength, after treatment with potassium hydroxide for as long as 
five days No evidence has been found for the existence of a nucleoproteid toxin, 
such as that described by Sanfelice, either m scabs of the fowlpox lesion or in 
digested inclusion bodies The destructive action of 1 per cent potassium hydroxide 
on normal epithelial cells of the chick is shown The presence of Borrel bodies in 
inclusion which haAe been proved infectious after remaining twenty-four hours in 
1 per cent potassium hydroxide has been demonstrated 

Inclusion bodies of fowlpox may be broken up by using the surface tension 
of a drying film of water The stained smear of an inclusion body thus disrupted 
has been shown to contain as many as 20,000 Borrel bodies — minute coccoid 
structures uniform in size and shape Multiple inoculations have been made from 
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the smears of isolated and ruptured inclusion bodies with as many as six inocula- 
tions from a single inclusion resulting successfully Control inoculations were all 
negative The hpoid component of the inclusion bodies is nonmfectious Aside 
from this hpoid, the Borrel bodies form the major constituent of the inclusions 
and are judged to represent the actual virus of fowlpox 

Authors’ Summaries 

The Inclusion Bodies of Fowl-Pox and Molluscum Contagiosum E W 
Goodpasture and C E Woodruee, Am J Path 7 1, 1931 

The inclusion bodies of molluscum contagiosum may be freed from surrounding 
cellular material by tryptic digestion Unlike fowlpox inclusions, the molluscum 
bodies are found to be sticky and gelatinous after they have been digested Because 
of this characteristic they cannot be manipulated readily with the Chambers 
microdissection apparatus The gelatinous matrix of the molluscum bodies has a 
markedly granular appearance owing to the presence within it of myriads of 
Lipschut7 granules — minute coccoid structures 0 25 micron m diameter These 
granules are identical m size, shape and staining reactions with the Borrel bodies 
of fowlpox They are resistant to the action of trypsin On being placed m 
distilled water, the inclusion bodies of molluscum show little or no swelling Under 
similar conditions the fowlpox inclusions swell markedly, owing, probably, to 
their hpoid material acting as a semipermeable membrane Trituration of the 
molluscum inclusions readily breaks them up into the component Lipschutz granules 
Fowlpox inclusions, similarly treated, fail to break up so readily into Borrel 
bodies This difference in the reaction of molluscum and fowlpox to trituration 
may afford an explanation for the relatively greater filtrabilitj of the former 
Fowlpox and molluscum contagiosum are apparently specific for fowls and man, 
respectively, cross-moculation experiments having proved unsuccessful Attempts 
to transfer molluscum to monkejs and other laboratory animals were also unsuc- 

Authors’ Summarv 

Experimental Efforts to Transfer Moxke\ Malaria to Man Herbert 
C Clark and Lawrence H Dunn, Am J Trop Med 11 1, 1931 

We conclude that red spider monke}’’ malaria and the human benign species of 
malaria that it so closely resembles are not identical, and that the monkey is not 
therefore, a reservoir for human malaria, in view of the fact that in two control 
monkevs of different species from the red spider monkey acute attacks of malaria 
developed on schedule time (eleven days) and that no symptoms and no satis- 
factory laboratory observations developed m eight men representing the best t 3 'pe 
of nommmune subjects It remains to be seen, however, what mav happen vdien 
an infant monkey (born free from opportunities to acquire monkey malaria) is 
inoculated with human malaria of the benign species We await this opportumtv, 
but circumstances indicate that it w'lll not acquire the disease The knowdedge 
gamed b}’' our local field and laboratory work on monkeys offers one practical 
feature The infant and juvenile monke 3 's of certain species {Atcles and Cebus) 
offer a better animal for sesearch in malaria than the bird, which is customanb’- 
used It IS interesting to note that two specimens of A tai snmculatus and one 
specimen of A albwtamts fed on the monke 3 's showed positive glands on dissection 
Further wmrk is indicated in feeding mosquitoes on monkey malaria since it mav 
at least assist in providing teaching material Authors’ Summary 

Studies on Yellow Fever in South America Neison C Davis and 
Ra\mond C Shannon, Am J Trop Med 11 21, 1931 

Aedcs fluvwfdis has been found to transmit 3 ’'ellow fever virus under labora- 
tor 3 ' condition As few' as three insects have produced a fatal infection b 3 ' feeding 
on a rhesus monke 3 ' Aedes facnwi hynclnis has proved to be a less efficient 
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host than Acdcc flnviatihs However, in one instance a fatal infection of yellow 

fe\er resulted from the bites of this species No transmission of yellow fe\er has 

been secured 1)% the bites or iw the injection of Sabctlwu mosquitoes It is thought 

that m one instance -vcllow fe\er virus remained alive in the bodies of Tnatoiiia 

mcqtsta for one week However, the experiments with Ttiatoma have been rather 

inconclusive . , „ 

Authors Summarv 


The TiwVxsmission or \ iitow pEvrit Nelson C Davis, Am J Trop Med 
11 31, 1931 

Stcgoinvia mosquitoes captured m houses m Sao Salvador, Bahia and Brazil 
did not produce j'ellow fever wdien injected into MacacK^ rhesus Mosquitoes that 
had alreadv digested a meal of immune blood gave rise to no immunity w'hen 
injected into or fed on ihesus monkejs Mosquitoes that had already digested 
one or more meals of immune blood became infective after feeding on an animal 
with vellow fever In mosquitoes that had already digested a meal of infectious 
blood, the ingestion of immune blood had no influence on the subsequent develop- 
ment of mfcctnity Two batches of mosquitoes that fed on a mixture of infectious 
blood and immune serum did not become infective The mixture itself produced 
vellow fever when injected directlv into a monkey A similar blood mixture with 
saline solution substituted for the immune serum proved infectious on direct 
inoculation and gave rise to infectivitv on ingestion bj' two batches of mosquitoes 
Mosquitoes that took an interrupted meal, first on an immune monkey and imme- 
diately afterward on an infected monke}, developed infectivitj A similar lot, 
which fed first on the infected and secondly on the immune animal, produced no 
disease when injected into a rhesus monkev Howev'er, the monkev was subse- 
quentlv immune to a test dose of virus Author’s Summary 


Ocular Lesions or Rat-Bite Fevlr in Guinea-Pics S Bavne-Jones and 
kl L Lerner, Arch Oplith 4 858, 1930 

Lesions of the ejes and contiguous structures occurred in about 60 per cent of 
guinea-pigs infected with Spn ochaeta viot sus-mnr ts The infection is reproducible 
with regularity m these animals and provides a convenient method for the investi- 
gation of ocular lesions occurring m the course of a systemic infection The 
lesions varv m intensity during the course of the disease, but are generally severe 
at the time w’hen the animals are moribund The infection produces blepharitis, 
conjunctivitis, interstitial keratitis with corneal ulceration and moderate iritis 
and cjclitis Characteristic cellular infiltratons occur also m the lacrimal glands, 
chiefly around the ducts, and in the perivascular regions m the external ocular 
muscles Spirochetes were found m the conjunctiv'al exudate, but could not be 
demonstrated with certainty in the cornea Authors’ Summarv 

The Action or Low^-Velocitv Electrons on Microorganisms D A 

Wells, Bull Basic Sc Research 3 5, 1931 

Staphylococcus albus is killed when exposed to a beam of low velocity elec- 
trans When the total energy is maintained at a constant value, there is a rapid 
rise in the percentage of killing within the range of from 25 to 30 volts The 
results indicate that the lethal action is a function of the energy of the individual 
^^e^trons C E Clifton 

The Increased Bactericidal Effeci of Inorganic Compounds in the 
Presence of X-Ravs R F Norris, Bull Basic Sc Research 3 19, 1931 

When bacteria are irradiated with x-ravs m solution containing various 
inorganic salts, the resulting lethal action is much greater than that obtained by 
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exposing the bacteria successively to x-rays and to the salts previously irradiated 
Evidence is given to indicate that this is a true synergistic action and not primarily 
due to ultraviolet fluorescence, or to emission of photo-electrons 

C E Clifton 

The Cells Folnd in Tuberculols Tissles on Vital and Supravital 
Staining E H Tompkins and R S Cunningham, Bull Johns Hopkins 
Hosp 48 8, 1931 

Tissues from tuberculous guinea-pigs were stained vitally with trypan blue 
The tissues were examined both bj' sections of fixed material and by scrapings 
stained supravitall 3 >- The large mononuclear cells found in the tuberculous areas 
consisted of monocj'tes, clasmatocytes and epithelioid cells, together with transi- 
tional and degenerate forms of the same cells Only a few of the monocytes con- 
tained trypan blue, although they stained vigorously Avith neutral red The 
clasmatocytes always contained trjpan blue in great amounts The number of 
epithelioid cells that contained the vital dj’e and the amount of dye within them 
varied considerably By means of the superimposition of the supravital on the 
\ital dye, transitions could be followed from clasmatocj tes to epithelioid cells, as 
well as from monocjtes to epithelioid cells The tjpes of staining observed in the 
giant cells were analogous to those obser\ed in the mononuclear cells The concept 
has been developed that, in tuberculosis, some toxic factor, acting either from 
w'lthin or from without the cells, affects the functions of both the monocytes and 
the clasmatocytes, so that these cells become modified both in morphology and in 
activity, and develop into characteristic epithelioid cells or into giant cells, or die 
and degenerate at any stage in the course of these changes 

Authors’ Summary 

Control of Intestinal Putrefaction in ^Ian bv Di-Hydiu\nol V Leonard 
and W A Feirer, Bull Johns Hopkins Hosp 48 25, 1931 

Intestinal putrefaction is usually a mild and irregular phenomenon, although 
instances in which it may be a constant and fairlj active process are by no means 
uncommon Since the organisms of true putrefaction are spore-bearers, the 
putrefactive properties of the stools may be taken as a measure of intestinal 
putrefaction The presence or absence of intestinal putrefaction in a given case 
as W'ell as its intensity may therefore be proved by simple, direct, bactenologic 
methods The administration of di-hydranol (2-4-dihj'drox} phenyl n-heptane) in 
doses of from 0 3 to 0 45 Gm , three times daily, destroys the true putrefactive 
flora of the intestinal tract with great certainty and regularity 

Authors’ Summary 

Experimental Syphilis A M Chesney and T B Tuhner, Bull Johns 
Hopkins Hosp 48 90, 1931 

When rabbits are inoculated with syphilitic virus in such a manner as to 
produce a lesion involving the skin, whether the original inoculation is made sub- 
cutaneously, intracutaneously or by depositing the virus on the surface of a 
granulating wound, subsequent inoculation with homologous virus after a period of 
four months or more is not folloAved by' the development of lesions, no matter 
w'hether the second inoculation is made intratesticularly, subcutaneously, intra- 
cutaneously or intravenously' Under these conditions, intravenous reinoculation 
may be folloAved by' reinfection without lesions When syphilis develops in rabbits 
after intratesticular inoculation, a second inoculation with homologous virus by 
the mtracutaneous route after a period of four months or more is not followed by 
the development of any lesions at the site of inoculation When syphilitic virus 
IS injected intravenously into rabbits, marked and widespread lesions of the skin 
and bones de\elop When these animals are remoculated with homologous virus 
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after a period of several months, whether bv subcutaneous or by intracutaneous 
injection, no lesions develop Howe\er, intravenous injection under these circum- 
stances mav be followed b\ reinfection, but without lesions The bearing of these 
facts on the distribution of acquired resistance in S 3 'phihs is discussed 

Authors’ Summarv 


The Germicidal Action oi o-Mlrcapto and a-DisLcro Soaps A H 
Eggerth, J E\per Iiled 53 27, 1931 

Certain of the a-mercapto soaps and a-disulfo soaps are pow'erful germicides 

In the a-niercapto senes, the soaps with 12 and 14 carbon atoms are most 

germicidal In the disulfo series, the dicaprate, dilaurate and dim 3 Tistate are most 

germicidal The optimum number ot carbon atoms varies with the test organism 

used Ihcse soaps, like others previouslv studied, show a markedly selective 

germicidal action . c, 

Althor s Summarv 


The Action or Iesticll, Kidnfv, and Spi een Extracts on the Infective 
Pow'ER or Bvcteria j\I PijoAN, J ENper Med 53 37, 1931 

The addition of testicle CNtract to cultures of twent 3 " difterent bacteria just 
prior to inoculation enhances their infectious activit 3 to a high degree Kidiiev 
extracts enhance the infections of staphvlococci to a less degree than testicle 
extracts, while spleen extracts never give rise to enhancement and often cause the 
lesion to be less severe than would ordiinrilv be the case 

Author’s Summarv 

The Effect or Testicular Extract on Filtrable Viruses D C Hoff- 
man, J Exper Med 53 43, 1931 

The Re 3 nals factor promotes the pathogenic action of the viruses of herpes, 
v'csicular stomatitis of horses, Borna’s disease and vaccinia The heightening of 
virulence is revealed in various vva 3 S The effects of the viruses may be accen- 
tuated, a weak strain may be converted into a strong one, as in the case of the 
F strain of herpes virus, or power ina 3 '’ be acquired to infect resistant species or 
tissues, such as rabbits and the abdominal skin of guinea-pigs, with acute vesicular 
stomatitis The Rejnals factor should serve as an important agent m the stud 3 
of filtrable viruses Author’s Summarv 


The Toxic Properties or Tuberculo-Proteins and Polysaccharides 
F R Sabin, F R Miller, C A Doan and B K Wiseman, J Exper 
Med 53 51, 1931 

The temperature reaction in tuberculous and normal guinea-pigs and rabbits is 
elicited by the tuberculoprotein and probably not at all by the polysaccharides 
The polysaccharides may have some killing power under certain conditions, but tins 
IS not as consistentlj’’ related to dosage as in the case of the proteins Both 
proteins and polysaccharides cause a change in the white blood cells w'heii intro- 
duced by any route Authors’ Summarv 


An Accelerated Febrile Reaction in Monkevs upon Reinoculation with 
POLIOMVELITIS ViRUS C W JuNGEBLUT, J Exper Med 53 159, 1931 

As a rule, primary poliom 3 elitic infection in the monkey, is not characterized 
by a significant increase in the temperature of the body during the incubation 
period until fortvy-eight or twentv-four hours before the onset of clinical S 3 ymptoms, 
when a critical rise of the temperature occurs On intracerebral reinoculatioii, 
the temperature curve of recovered monkevs shows an almost immediate and 
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marked febrile reaction during the first twenty-four or forty-eight hours after 
inoculation A similar accelerated febrile reaction may be obtained m recovered 
animals after subcutaneous injection of killed virus In case the previous infection 
IS of recent date, reinoculation may not lead to demonstrable reaction Monkeys 
that have received a number of parenteral injections of live virus respond to 
intracerebral infection with a precocious and piolonged febrile reaction on the 
third or fourth day after infection, which may last until the onset of symptoms 
The altered response to reinoculation of monkeys that have previously been in 
contact with the virus suggests a close analogy with the accelerated reactions 
observed in allergic phenomena Author’s Summary 


Lesions in the Centrai Nervous Svstem in Hog Cholera O Seieried, 
J Exper Med 53 277, 1931 


A more or less marked encephalomyelitis and meningitis was found in thirty- 
three of thirty-nme cases of virus hog cholera in winch the animals had been 
infected either intramuscularly or by contact and killed between six and forty- 
nine days after infection This hog cholera encephalitis is characterized by a 
varying amount of vascular and perivascular mfileration with small lymphocytes, 
mononuclear elements, a few plasma cells and occasionally a few eosinophilic leuko- 
cytes The gha shows a proliferation surrounding infiltrated vessels or forming 
small nodules or more diffuse foci Satelhtosis and, in a few instances, true 
neuronophagia have been observed Both microglia and macroglia participate in 
this process There is no essential increase of gha fibers In nearly all parts 
of the central nervous system degenerating lesions of the nerve cells, such as 
tigrolysis and degeneration of the nucleus, including a slight atrophy of endocellular 
neurofibers, are encountered No demyelinization has been observed Specific 
inclusion bodies in the nerve cells are absent In addition, in a certain number 
of cases microscopic and macroscopic hemorrhages are present m the brain, spinal 
cord and meninges These lesions, in varying degrees, have been found in swine 
infected with four different strains of hog cholera virus Two were laboratory 
strains and two were obtained from fresh field outbreaks Histologic changes 
in the central nervous system were found as early as sin days after infection 
before the animal showed symptoms in the central nervous system In two cases 
in which the animals were paralyzed, no lesions could be demonstrated in the 
central nervous system The lesions in the central nervous system are considered 
to be the anatomic substratum for the various nervous symptoms commonly found 


in hog cholera 


Author’s Summarv 


The Viability or Bovine Tubercle Bacillus on Pasture Land, in Stored 
Faeces and in Liquid Manure R Stenhouse Williams and W A 
Hoy, J Hyg 30 413, 1930 


Under ordinary conditions in the south of England, B fubci culosis may remain 
alive and virulent m cow feces exposed on pasture land for at least five months 
during winter, for two months during spring and for four months during autumn 
In summer no living organisms were demonstrated after two months Under 
special conditions, e g , protection from direct sunlight, the survival period may 
be four months during the summer In the autumn, feces protected from earth- 
worms, etc , ynelded bacilli after six months Living and virulent tubercle bacilli 
were found after twelve months’ storage in the naturally infected feces, and for 
a period of at least two vears in the artificially infected feces Living and 
virulent tubercle bacilli were found in stored liquid manure at least four months 
after infection During this time a gradual diminution of the virulence of the 


material was observed 


Authors’ Summary 
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Inn P\TnoiocA or Gi m kau7ld V\ccim\ i\ Rabbits Ralph D Lillie 
and Chari ns A.kmstko\g, Nat Inst Health Bull, 1930, no 156 

An tccount of the pathologic histology of local and focal lesions of the skin, 
mucosrc and -viscera of rabbits produced by Armstrong’s heat-selected vaccine 
Mrus IS detailed The literature of the histology of variola and vaccinia is 
re\ lowed 1 he visceral lesions are essentially coagulation necroses , those of the 
skin and mucosae also show coagulation necrosis in addition to various other 
prohferatnc, dcgcncratne, hemorrhagic and inflammatory changes The distribu- 
tion of such focal lesions is summari/ed in tabular form according to organs and 
bj routes of inoculation and lapse of time after inoculation 

Authors’ Summarv 

Bvciills PsiTTvcosis Nocvuo, 1893 Paillrl to Find It in the 1929-30 
EpIDI MIC IN THE UmTED STATES SaRA E BraNHAM, GeORGE W McCoY 
and Chvrlls Armstrong, Pub Health Rep 45 2153, 1930 

During the recent outbreak of psittacosis in the United States, an intensive 
search for the ‘Bacillus psittacosis’ of Nocard was made in the carcasses and 
droppings of parrots that were shipped to the National Institute of Health, in 
eNperimentall} infected and in normal parrots and parrakeets, and m material 
obtained from human cases No strain of “B psittacosis” or of any other member 
of the Saliiioiiclla group of bacteria was found In fifty-seven convalescent serums 
studied, agglutinins for “B psittacosis ’ and other Salnwnclla bacteria were not 
demonstrable m dilutions that could be considered significant We have found 
no evidence of the association of am member of the Saliiioiiclla group of micro- 
organisms with psittacosis cither in birds or in man Authors’ Summary 

The Transmissibii ITT or Tick-Bite Fever Virus to Guinea Pigs 
Adritnls Pijper and Helen Dau, Brit J ENper Path 11 287, 1930 

We believe we have show'ii that it is possible to transmit the virus of South 
African tick-bite fever to guinea-pigs The animals react with a rise of tempera- 
ture In one instance, we have reached the fifth animal passage Passages seem 
to increase the virulence At postmortem examinations of our animals we have 
looked for, but have not found, evudence that perhaps some other, accidental, 
infection had been transmitted by us Our temperature curves resemble those 
usuall}' recorded, and regarded as typical, for guinea-pigs infected with Rickettsia 
virus (t 3 phus and spotted fever of the Rocky Mountains) On these, and other 
grounds, also giv^en in this paper, vve conclude that South African tick-bite fever 
IS caused by a living virus of the Rickettsia class Authors’ Summary 

Changes in the Central Nerv'^ous St stem of Monkevs Due to Vaccine 
Lvmph P a Clearkin, Brit J Exper Path 11 329, 1930 

Perivascular lesions have been found in the central nervous system of a large 
number of wild African monkeys after intradermic inoculation with vaccine 
lymph The severitj^ of the lesion depends to some extent on the dosage The 
histology of the severe lesions is similar to that of postvaccinal encephalitis in 
man This supports the vuew that vaccinia is the cause of postvaccinal encephalitis 

Author’s Summary 

A Salmonella Causing Abortion in Sheep R Lovell, J Path & Bact 
34 13, 1931 

Several strains of Bactenuin aboi tiis-ovis, a Salmonella organism causing 
epidemic abortion in sheep, have been studied in regard to their morphologj, 
cultural and fermentation reactions and antigenic structure The British strains 
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and the one of German origin ferment dextrose, maltose, mannite, xylose and 
dulcite, with the production of gas All of the strains studied failed to attack 
lactose, sucrose, salicin, inosite, rhamnose and, with rare exceptions, arabmose 
All of the strains produced hydrogen sulphide slowly The antigenic structure 
of the five British strains and the one German strain appears to be identical 
As regards the “H” (flagellar) agglutinogens, Bact abottus-ovis is diphasic The 
main component of the type phase is shared with Bacf pai atyphosum C With 
regard to the group phase, an important factor is shared with Bact pai atyphosum C 
and the related varieties, but there is also an additional component that appears 
to be peculiar to Bact aboi tus-ovts The “O” (somatic) antigens are shared 
with Bact aboi tus-eqm and the Reading and Derby tj pes One of the minor 
factors IS shared with Bact ententidis Author’s Summarv 

Observations ox Tropicai T\phus ix the Federated jMala\ States 
R Lewthwaite, Bull Inst M Research, Federated Malay States, 1930, no 1 

Tropical typhus differs from the t>phus of the western world in two ways 
It IS not louse-borne and it does not flare up in devastating epidemics Tvo tjpes 
are described, the “K” or “rural” and the “W” or “urban” These t>pes are 
distinguishable onlv by epidemiologic and serologic methods Tropical typhus is 
an acute infectious disease characteri7ed by an abrupt fe\er and severe headache 
A rash, macular and papular, appears after about five dajs, and the crisis appears 
at the end of the second week Clinically, it resembles typhus exanthematicus, 
but epidemiologically it resembles other typhus-hke fevers of the tropical region 
It IS a disease of inland towns and the countryside, the greatest percentage being 
of the “rural” type Occupation greatly influences the incidence, and \ery fe\\ 
children are infected The incidence is higher in males than in females All 
cases, but one, gave positive Weil-Felix reactions An excellent discussion of 
signs and symptoms, morbid anatomy and histopathologj is included In the stud} 
of the epidemiology of tropical typhus, little seasonal variation was found Also, 
It was found that the “urban” type was largely a disease of indoor workers, 
while the “rural” type attacks those whose occupation involves contact wnth the 
countryside, especially the waste land overgrowm with underbrush 

Edna Delves 

Experimental Tropical T\phls in LAsoRATOR'i Animals R Lew'thwaite, 
Bull Inst M Research, Federated Malay States, 1930, no 3 

In only a small number of cases does the inoculation of the tropical t}phus 
virus cause a febrile reaction in guinea-pigs Rats w'ere found more susceptible 
The intrapentoneal inoculation of infected human blood into rats produced a 
febrile reaction, but the results were not constant A fever did not develop in 
all of the rats thus treated However, in those in which a fever did develop, the 
postmortem changes w'ere fairly constant Enlargement of the spleen w^as found 
in most of the rats in which a fever developed In one of the five rats examined 
histologically, perivascular infiltration and typhus "nodules” w'ere found in the 
brain In another of the five cases, clumps of short diplobacilli with tapering 
ends W'ere found in the brain They seem to resemble the “diphtheroid” in 
morphologic appearance Three of the eleven rabbits tested gave positive Weil- 
Felix reactions after being inoculated with infected human blood 

Edna Delves 

Septineuritis in Nelrotropic Viruses S Nicolau, O Dimaxcesco 
Nicolau and I A Galloway, Ann de I’Inst Pasteur 43 1, 1929 

Septineuritis refers to the general spread of neurotropic viruses by wav of the 
central, visceral or peripheral nervous svstem, with lesions in the trunks and 
finer nerve endings Experimentallv', it may be reproduced in animals with the 
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Mrus of cncephalonijchtis or Borna’s disease, smallpox, herpes, poliomyelitis and 
fixed or street rabies virus The histologic picture (two color plates and twelve 
figures) IS stated to show definite dissemination with accompanying lesions by 
way of the ncr\ous system The report is eighty-eight pages in length 

M S Marshall 


POLIOM^EIITIS IN Roum\xia IX 1927 G Marinesco, M Manicatide and 
S Draganesco, Ann de ITnst Pasteur 43 223, 1929 

More than 1,500 cases are reported, they were studied chnicallj, therapeutically 
and from the standpoint of gross and cellular pathologic changes The morbidity 
showed a peak m incidence between the ages of 1 and 3 years (61 9 per cent), 
and a ratio of 3 2 in males over females , the mortality was around 9 5 per cent 
The report co\ers fifti-fi\e pages and is quite complete g Marshall 


Variabilit\ IX Skix' Fungi R Biltris, Ann de ITnst Pasteur 43 281, 1929 

In an article of 61 pages a mycologic study, accompanied by seventy-nine 
photographs, is presented on the characteristics of the dermatophytes The ques- 
tion of morphologic and cultural \ariation is emphasized, particularly in the 
Ti ichoph\lou genus 

EnCEPUAI osn El ITIS PROVOKED TOXOPLASMA CbNICULI C LeVADITI, V 
Sanchis-Baaarri, P Lepive and R Schoen, Ann de ITnst Pasteur 

43 673, 1929 

Toxoplasmic encephalomyelitis in rabbits maj run a chronic course in which 
the neuraxon continues to be contaminated by encysted Toxoplasma (schizonts), 
resembling the parasitic cysts described in human hydrocephalus (Janku) , toxo- 
plasmic encephalomjehtis in mice may also evolve chronically Certain animals 
live for 165 days and appear normal m spite of intense alterations of which the 

neuraxon is the seat, and although they are carriers of organisms virulent for 

the rabbit (Sixty-two pages, with seven figures m color ) 

Authors’ Conclusions 

Encephalomvelitis Provoked by Toxoplasma Cuniculi C Levaditi, V 
Sanchis-Bayarri, P Lepine and R Schoen, Ann de I’lnst Pasteur 

43 1063, 1929 

The study of encephalomyelitis induced in the rabbit, guinea-pig, pigeon, 
mouse and rat by Toxoplasma cinucult furnishes particularly interesting results 
with reference to human pathology It is correlated with certain etiologic problems 
in the domain of neuropathology, particularly those related to hydrocephalus and 
to certain hereditary congenital encephalites The certainty of penetration of some 
of these protozoa in the cytoplasm of the neurons (neuroprotozooses) is furnished 
by the statements summarized in our articles It renders more and more reasonable 
the microsporidian nature of the rabies virus, the Negri bodies of which represent, 
according to us, evolutionary phases (pansporoblastic phase) of Gluglea lyssae 
(Levaditi, Nicolau and Schoen) Finally, our investigations permit an explanation 
of the mechanism of immunity acquired from the neuraxon as exclusively a tissue 
immunity, eminently vital and independent of the parasiticidal properties of humoral 
substances Authors’ Conclusions 


Vaccine Virus in the Monkey H Aldershoef, A B F A Pondman 
and A W Pot, Ann de I’lnst Pasteur 43 1268, 1929 

The brain of the Cynomolgus monkey responds to different vaccine viruses 
Neurovaceme has no particular affinity for the neural axis of this animal The 
virus may be cultivated in the brain without loss of virulence Monkeys ma}' be 
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vaccinated so effectively that intracerebral inoculation causes no trouble Animals 
refractory to an intracerebral injection of neurotropic rabbit virus (from an infant 
dying of postvaccinal encephalitis) succumb, after an intracerebral reinjection ■with 
a fixed virus, to a parahsis caused by the latter The hemorrhagic reaction, 
produced following cutaneous ^acclnatlon with neurotropic rabbit virus, is not a 
typical charactei istic of this virus, but is observed also after cutaneous vaccination 
with the vaccine virus cultivated in the testicles of rabbits or in the brain of the 
monkey We presume that this hemorrhagic reaction is a specific property of all 
vaccine viruses cultivated m tissues other than the skin This factor ^\lll be 
investigated further (Comment is made on this paper by C Levaditi, ibid , 

P ^ Althors’ Conclusions 

The LYMPHOCYTE-kIONOC\TE RATIO IN TlBERCLIOUS INFECTION’ T DE 

Sanctis Monaldi, Ann de ITnst Pasteur 44 70, 1930 

The injection of filtrates (“ultravirus”) of tuberculous material, active bacilli, 
heated ultravirus (80 C), tuberculin and BCG into guinea-pigs was followed 
by hematologic studies The author concludes The blood picture in animals 
inoculated with ultravirus should he divided into tw'o types, one in wdiich the 
lymphocyte-monocyte ratio remains high m animals overcoming infection, and the 
other with a descending ratio in d 3 nng cachectic animals, wnth enlarged hmph 
nodes in w'hich acid-fast organisms are showm by repeated passage The wdiite 
cell count and the Ivmphocyte-monocvte ratio of the latter group are similar to 
those of guinea-pigs given injections of virulent organisms With BCG, the 
picture simulates conditions obtaining m animals recovering from infection with 
ultravirus The lymphocj te-monocyte ratio may double w ithm twm or three 
months, indicating a good prognosis A large number of nonmotile cells are pro- 
duced during the marked leukocytosis and cachexia in animals succumbing to 
virulent organisms or to ultravirus Some dajs before death, in these animals 
(only), monocytes appear, w'lth a small central reset and vacuoles dispersed 
through the protoplasm The great number of nonmotile cells and these distmctn e 
monocytes do not appear in animals inoculated wnth tuberculin or w'lth BCG 
The leukocyte reactions in animals inoculated wnth tuberculin or w'lth heated 
ultravirus present quite a different picture irom that described 

]\I S Marshali 


Tumors 


Benign Poly morphoceli hear Tumors or the Knee Region W C 
Hunter, Am J Path 7 13, 1931 

Two instances of benign polymorphocellular tumors occurring in the region 
of the knees of closely related persons are described In the daughter, the new 
grow’th originated in the sjmovial membrane, a rare site of formation of a tumor, 
and w'as benign In the father, the tumor w’as of exceptionalh'^ long duration, 
attained bulky dimensions and although exhibiting locallv destructive properties 
also appeared to have been benign Because of the large size and extensive 
ramifications of the mass, the point of origin could not be determined, but certain 
facts point to an extra-articular source Most commonlj" new' grow'ths of the 
tjpe herein reported arise from the sheaths of tendons and onl}' rarely from the 
capsule or synovial membrane of the joints In the latter event the knee is much 
more frequently invohed than anv other joint in the body The raritv of such 
grow'ths in the joint is evidenced by the fact that the author w’as able to collect 
from the literature, in addition to his ow'ii cases, only fortj-four instances of closelv 
similar or identical tumors Author’s Summary 
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H\rERNnrHROMA WITH Tlmor Tiiromkosis 01 Ven\ Cava and Heart 
S H PoLA\Ls and H Tapi, Am J Path 7 63, 1931 

This IS tlie fifth case of In pcriieiihroina with malignant thrombosis bj' invasion 

of the inferior vena ct\ a and tiie hcai t It is unique in its extent of involvement 

The entire inferior \ena ca\a and all its mam tributaries (iliac, renal and hepatic 

\eiiis) vere occluded b\ a continuous malignant thrombus which extended into 

the right atrium, through the tricuspid \alve into the right ventricle The cardiac 

iinohemcnt here was eien moie extensne than m the cTse described by Weber, m 

which the thrombus did not extend bc^ond the right atrium Another interesting 

feature was the fact that in spite of the massive involvement of the inferior vena 

cava and the right kidnev, the light adrenal gland remained smgularlj free from 

metastasis . „ 

At THORS Summary 

Resist vxcL and Susclptiiiieitv ro Cvxcek W Cramer, Ann Surg 93 20, 
1931 

At Its inception cancer is bevond doubt a local disease that arises m a limited 
area of cells subjected to chronic irritation However, the process of cancenzation 
IS one that does not arise nierelv as the result of a direct action of a carcinogenic 
agent on epithelial cells, but it is much more complex In fact, the local develop- 
ment of a malignant condition is influenced bv factors that do not reside m the 
epithelial cells, but m the organism and exert their activity presumablv through 
the sjstem of the intscnchjmal cells The terms “susceptibility to cancer” and 
“resistance to cancer” are intended to embrace the activity of these factors 
Furthermore, the studv of these factors niav enable one to modify their activity 
m such a wav as to delav, or even to prevent, the inauguration of a cancer 

B M Pried 

Heredity vnd Cancir H T Dellman, Ann Surg 93 30, 1931 

According to Dcelmaii, with Denmark and Switzerland, Holland, has the 
“doubtful privilege” of being at the head of a series of countries with the highest 
mortalitj rate from cancer In his investigation on the heredity of cancer, the 
Dutch scientist asked the following question. In general, does cancer occur more 
frequentlv m the familv of patients with cancer than m any other family in which 
there are at the moment no patients with cancer^ The study is based on 250 
gastric cancers collected over a period of three years 

Deelman’s conclusions are as follows 1 In a series of families of patients 
with cancer cancer occurs more frequeiitlj' than in any other series of families 
2 The surplus of cancer m the family of patients with cancer alvv'ays accumulates 
111 certain distinct families 3 There is a large gioup of patients with cancer m 
whose familv cancer is absolutely not more frequent than agrees with the “normal” 
chance of djmg of cancer 4 Hereditary influences are evident only m a small 
categorv of cases of cancer 5 So far as can be judged from the material, there 
IS no difference betvv'een the groups alluded to in 3 and 4 m regard to the 
localization of the primary tumor g Fried 

The Interrelation Between Heredityry Predisposition and External 
Factors in the Causation of Cvncer Maud Slye, Ann Surg 93 
40, 1931 

During 14,000 necropsies, 1,301 neoplasms were found, of these 51 arose under 
observation at the sites of recorded gross trauma In addition to these mice, m 
which there was involvement m external sites, there were 3 male mice m which 
tumor of the liver developed, each of which had been wounded and deeply bruised 
subcutaneouslv, immediatelj over the location of the tumor of the liver It is 
interesting that within a stock of “noncancerous” strains identical gross traumas 
have occurred as frequentlv as in the cancerous strains without in any case leading 
to the formation of a neoplasm 
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The article, which is the first of a series to be published, is illustrated with 
typical protocols Slye concludes that in her material hereditary predispositions 
and external gross traumas were the interrelated causes of the occurrence of cancer 

B M Fried 


Epithelial Metaplasia and Its Relationship to Tumors G Roussy and 
C Oberling, Ann Surg 93 90, 1931 

The opinion of the authors is that metaplasia should not be regarded as a pre- 
cancerous lesion It is common knowledge that metaplasia of the epithelium often 
occurs in organs following the development of a cancer Ihus in the gallbladder 
and m the uterus metaplasia of the epithelium is exceedingly rare m normal condi- 
tions, whereas metaplastic (heterotopic) tumors are not so uncommon From 
the practical point of view, the interpretation of epithelial metaplasia should vary 
according to the organ involved Whereas in the bronchus, the pancreas and 
the epididymis metaplasia does not signify imminent cancerization, in the uterus 
the finding of islands of heterotopic (malpighian) tissue is often a sign of a 
condition of cancerization g Fried 


Epidermoid Carcinoma in Sebaceous Cysts Everett L Bishop, Ann 
Surg 93 109, 1931 

The development of carcinoma in the wall of a “wen” is probably less rare 
than IS commonly believed A good discussion of these cancers is given, with 
illustrative photomicrographs g Fried 


Intracranial Carcinomatous Metastases R AIeagher and L Eisenhardt, 
Ann Surg 93 132, 1931 

Of 1,850 verified intracranial tumors, 57 (or 3 per cent) were metastatic, and 
of these 44 (2 3 per cent) were carcinomatous The average age of the patients 
with intracranial metastases of the breast was 51 years, the oldest being 65, and 
the youngest 30 The onset of the intracranial signs after the primary focus m 
the breast averaged over three and one-half years, the interval ranging from 
three months to twelve years The course from the appearance of intracranial 
symptoms was rapid, fatality ensuing on an average in six months, and operative 
intervention was survived on an average for six weeks, the longest period being 
five months g 


The Genetic Neoplastic Relationships or Hodgkin’s Disease, Aleukemic 
AND Leukeviic Lymphoblastoma and Mycosis Fungoides Aldrfd 
Scott Warthin, Ann Surg 93 153, 1931 

The presentation is based on 100,000 specimens examined between the years 
1895 and 1927 Warthin is of the opinion that Hodgkin’s disease is a neoplasm, 
being related genetically to the lymphoblastomas, of which both the aleukemic 
and the leukemic forms (mycosis fungoides) are identical pathologically They 
all take their origin from perivascular reticulo-endothelium, or the maternal 
lymphoblasts of the lymphoid tissues of the body They show true infiltrations and 
metastases In their cell ty'pes and architecture they follow definite patterns which 
cannot be explained on the basis of an inflammatory reaction g -iir 


Studies in Hodgkin’s Disease Elsie S L’Esperance, Ann Surg 93 162, 
1931 

The granulomatous character of the typical lesions’ speaks in favor of the 
conception that Hodgkin’s disease is tuberculous The author relates experiments 
to the effect that the avian tubercle bacillus is most likely the causative agent of 
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the disease Evpermients on the inoculation of cinckens with an emulsion of lymph 

nodes from two patients with established Hodgkin’s disease are described The 

author is of the opinion that if animal inoeiilations were pursued consistently along 

the lines of recent nncstigations it would determine the tuberculous nature of at 

least one form of Hodgkin s disease _ 

B M Fried 

StscrPTinii IT\ AND RisisTANcr TO Tar Cancer J Maisin, Ann Surg 93 
180, 1931 

Maism IS of the oiiniion that cancer caused bv tar results not only from local 
irritation, but from a general intoNication of the organism as w'ell Mineral salts, 
such as magnesium and copper, when given m convenient doses, are capable of 
dekning the appearance of cancer and of low'ering the percentage of induced 
tumors Salts of radioactne metals have an opposite effect Diet can influence 
the appearance and evolution of cancer caused bj tar Thus a diet of liver 
accelerates the evolution of cancer caused by tar Preceding closely the develop- 
ment of cancer caused bj tar and during its evolution the metabolism of fats is 
deficient and the variations of the cholesteremia are marked The same variations 
are to be noticed after repeated injections of ionium g Fried 

Carcinomatoes Gvstric Polvp T Grier Miiler, E L Eliason and 
V W U Wright, Arch Int Med 46 841, 1930 

Carcinomatous polpy of the stomach is more frequent than has been generallv 
believed, having been found in 35 per cent of all the cases of mtragastne polvp 
that we have studied adequately (eight of tvventv-three), and both the history and 
the pathologic data suggest that it usually originates m polyp of a benign nature 
The benign mtragastne poljps that show this tendency to malignant change are 
usually of an adenomatous construction Most of the patients showing such 
malignant change are males (83 per cent), and the age incidence is the same as 
for mural gastric cancer The sjmptoms are those of any malignant gastric lesion 
with, in addition, those of the two other common consequences of gastric polj'p — 
intermittent pyloric obstruction and hemorrhage The hemorrhage may be frank 
or occult, jt not infrequentl> leads to an erroneous diagnosis of primary anemia 
(three of our eight personal cases) Consequently, gastric polyp should be con- 
sidered in all cases of unexplained anemia Roentgenologic study alone often 
makes the diagnosis of gastric polyp, and malignancy may be suspected on the 
basis of the clinical picture Gastric polyp may be overlooked at operation, and 
special procedures, including gastrotomy and exploration of the interior of the 
stomach with a gastroscope, are indicated when any clinical suspicion of a polvp 
exists or when a suspected ulcer is not found All gastric polyps, when demon- 
strated, deserve the radical surgical treatment commonly employed in cases of 
known or suspected gastric carcinoma Authors’ Summarv 

Carcinoma or the Stomach in a Seventeen Year Old Girl A Marble, 
Bull Johns Hopkins Hosp 48 39, 1931 

An adenocarcinoma with metastases in the regional Ivmph nodes, removed at 
operation from a girl of 17 years, is described The duration from the onset of 
symptoms was thirty-three months Partial gastrectomy was made twenty-two 
months before death 


Principles of Prognosis in Cancer William C MacCartv, JAMA 

96 30, 1931 
♦ 

I think it may be said scientifically that any system of microscopic grading of 
cancer should not alone be of accurate clinical value without taking many other 
factors into consideration Furthermore, any sjstem which merelj states that 
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a certain percentage of patients with certain grades live a certain length of time 
does not necessarilj' furnish data for any specific case In other words, there 
IS no criterion by which one can state that a given case belongs in the favorable 
or unfavorable percentage Moreover, the wise and successful practitioner of the 
art of medicine will certainly take all possible factors into consideration in making 
a clinical prognosis 

These practical clinical generalizations should not inhibit or prohibit pure 
scientific studies of possible factors which may or may not be indexes of behavior 
rather than prognosis in cancer Perhaps these indexes might be of clinical value 
m the future, but at present all grading of calicers should be considered in the 
investigative or experimental stage Author’s Summary 

The Deveiopment of Caxcer in Scars from Burns N Treves and G 1 
Pack, Surg Gynec Obst 51 749, 1930 

Epidermoid carcinoma developed in 2 per cent of 2,465 patients with carcinoma 
of the skin, and in 0 3 per cent, in which, the tumors vere of the basal cell type, 
the tumor originated on skin subjected to thermal injuries This latter type 
occurred m instances wherein the burn was sufficiently superficial to spare the 
hair follicles and sweat glands The age of the scar is more important than the 
age of the person, because this variety of cancer may occur in joung people if 
the scar has existed for a long time, as from infancy or childhood Scars accom- 
panied by ulcers, fistulas, rhagadcs and adhesions establish an abnormal relation 
between epithelial and connective tissues and predispose to carcinomatous forma- 
tion Malignant changes in these scars are often multiple and may invade the 
surrounding scar, muscles, tendons and bones and extend by direct growth along 
the deep fascial planes The lesion may be flat, indurated, infiltrative, ulcerative 
or evertent, assuming a papillary character In the early stage, the carcinomatous 
process appears in the scar as an enlarging warty or scaling papule or m the 
form of a diffuse tumefaction, .either of which may undergo ulceration in time 

RICH^RD A Lifvexdahl 

Mixed Tumors or the Kidney ix Infancy and Childhood H L 

Kretschmer and W G Hibbs, Surg Gynec Obst 52 1, 1931 

Seventeen embryonal renal tumors are described The tumor \vas bilateral in 
two cases The kidnej takes no part in the formation of the tumor Glandular 
elements are always present, smooth and striated muscle, cartilage, fat and elastic, 
fibrous and myxomatous tissue are nearly always present Embryonic tubules 
embedded m a heterogeneous matrix are the most conspicuous features Metastases 
in the liver duplicate remarkably the typical new tubule formation, being arranged 
singly or m clumps Rich-^rd A Lifvendahl 

Classification of Tujiors W F Harvey and T D Hamilton, Edinburgh 
kl J 37 609, 1930 

The classification advocated is of one into families, general, species and varieties, 
after the manner adopted in biology Such a classification must conform to the 
ordinary rules of logical subdivision and naming Especially is the error of a 
mixed basis for the formation of classes to be avoided and that of combining 
description Avith the genus, species or binomial terminologv The designations 
blastoma and cjtoma may advantageously be substituted for malignant and non- 
malignant tumors and the time-honored names carcinoma and sarcoma may be 
abolished altogether It is also recommended to do avAay with the designation 
papilloma in either a generic or a specific sense, papillary character is ev:luded 
from the name and relegated to the position of a descriptive character Locality, 
tissue tjpe and malignancy form the basis for the nomenclature recommended, 
and an attempt is made to put the principles adA ocated into practice by the presenta- 
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tion of a tentative classification of tumors It is recognized that any such classifica- 
tion or a similar classification must first receive approval before it could ever be 
generally adopted Authors’ Summ^rv 


The Immunological Relationships of Fowl Tumours with Different 
Histological Structure C H Andrewes, J Path & Pact 34 91, 1931 

Sin fowls bearing the slowly growing fibrosarcoma MHi have been found to 
have 111 their serum neutralizing properties active against filtrates of the Rous 
sarcoma no 1 These serums w^ould also neutralize filtrates of endothelioma MHa 
of the fow’l Similar neutralizing properties w'ere found in the serum of only 
tw'O of thirty-eight supposedly normal fowds In birds bearing Rous sarcomas 
or MH 2 endothelioma, neutralizing antibodies ma}' develop against the Rous virus 
in their serums, but the appearance of the neutralizing properties is far from 


constant 


Author’s Summarv 


Histologv and Histoclnesis or a Filtrable Endothelioma of the Fow'l 
J A AIurray and A ^I Begg, Ninth Sc Rep Investigations of Imp Cancer 
Research Fund, 1930, p 1 

The tumor is transmitted b}' cell-free material The cells of the new tumor are 
cells of the animal injected, the new' tumor is a primary growth in the sense that 
cancer caused by tar is a new primary grow’th Tbe first indication of new growth 
is an accumulation of lymphocjtes in the inoculated area which increase quickly 
in size and appear like macrophages The macrophages proliferate bj mitosis, 
become ameboid and throw off granular or vesicular portions of cytoplasm Appar- 
entb in response to the setting free of a tumor agent the susceptible cells of 
the area start to proliferate It looks as if the tumor agent develops and increases 
m the macrophages This conception is of interest in view of the mononuclear 
reaction in carcinoma 


Congenital Rhabdomioaia or the Heart L Bercer and A Vallee, Ann 
d’anat path 7 797, 1930 


Alultiple nodules of striated muscle, varying m size up to that of a small 
cherrj, w'ere found m the myocardium of a boy, aged 2 jears The tumors are 
regarded as congenital The authors found forty-one cases of congenital rhabdo- 
myoma recorded m the literature ^ g Thatcher 


Etiologa of Tumors M AIarullaz, Ann de I’lnst Pasteur 45 443, 1930 

Analogies are drawn between the spontaneous malignant grow'th and those 
produced m the laborator}' A general discussion ’s presented, dividing tumors on 
the basis of cause as traumatic, spontaneous and functional f placental, etc ) The 
great importance of the nerve elements in the formation of neoplastic tissue is 
stressed A note reports the death of the author some days after the receipt of 

P'P"’' M S Marshall 

The Grafting of Human Cancer on the Chimpanzee J Troisier, Ann 
de I’lnst Pasteur 45 660, 1930 

After numerous failures, I have once succeeded m transplanting a melanoma 
of the eve from a human being to a chimpanzee Histologic examination has 
show'll that the cellular elements of the transplanted melanoma w'ere alive with 
their nuclei intact and their inclusions of melanin unmodified , the neoplastic tissue 
was compensated, and there w'as no adjacent lymphoconjunctival reaction A 
certain local dissemination of the melanoma is clearlj' recognizable in the slides, 
but there were no metastases If it is difficult to admit unreservedly that I have 



976 


ARCHIVES OF PATHOLOGY 


inoculated a cancer disease of man to the anthropoid ape, it can nevertheless be 
said unequivocally that the heteroplastic graft of human neoplastic cells has been 
accomplished with the chimpanzee In this sense it may be stated that the 
melanoma of man may be transferred to the chimpanzee 

Author’s Conclusions 

Mixed Squamous and C’iIindric Cell Carcinoma or the Gallbladder 
W Roessiger, Beitr z path Anat u z allg Path 85 181, 1930 

According to the author, the literature contains records of only about thirty 
cases of pure squamous cell carcinoma of the gallbladder To 1927, only eight 
cases of mixed carcinoma composed of both squamous and cjlmdric epithelial cells 
had been described Roessiger reports three cases of such mixed carcinoma and 
one of squamous cell carcinoma The fact that many carcinomas of the gallbladder 
are composed of cells that are indifferent in character and neither characteristicallv 
squamous nor columnar led him to postulate the presence of indifferent basal cells, 
in the mucosa of the gallbladder, in the sense of Krompecher In surgically 
removed noncancerous gallbladders, he found cells that he holds to be basal cells 
Thej occur smglj or m small groups, not to exceed four cells, and he immediately 
beneath the columnar epithelium of the mucosa These cells, like the basal cells 
elsewhere, are pluripotent Under normal conditions they give rise to cylmdric 
cells Chronic inflammation and cholelithiasis cause only slight proliferation of 
the basal cells and onlv rarely lead to the formation of squamous epithelium from 
the basal cells The cancer stimulus, however, causes more active multiplication 
of the basal cells Thev may remain indifferent in morphology, or they may 
differentiate m two directions, leading to the formation of atypical squamous 
epithelium or atypical columnar epithelium Carcinomas of the gallbladder may 
therefore contain squamous epithelium that has arisen, not by metaplasia of pre- 
existing columnar epithelium, but by differentiation of indifferent basal cells 

O T Schultz 

Malignant Tumor or the Cervix in an Infant F Kohlhaas, Monatschr 
f Geburtsh u Gynak 86 58, 1930 

A malignant tumor of the cervix was noted in a child, aged 16 months, who 
died of bronchopneumonia At the age of 6 months, bloody vaginal discharges were 
the first indications of disease, and thereafter bleeding of several days’ duration 
recurred at intervals of three or four weeks At autopsy, ihetastases w'ere found 
in the para-aortic lymph glands, the liver, the right lung and the right bronchial 
lymph nodes The primary tumor had perforated the right common iliac vein, 
which was thrombosed The pelvic tumor growth had also compressed the bladder 
and ureters, so that a large bilateral hydronephrosis resulted The tumor cells 
resembled epithelium, and had large, lightly stained nuclei and a large amount 
of cytoplasm Some cells were spindle-shaped and resembled fibroblasts The 
picture was not that of a pure carcinoma, and much less that of a sarcoma, so 
that a diagnosis of an immature malignant tumor was made 

George Rukstinat 

A Peculiar Carotid Tumor B Bager, Acta chir Scandmav 66 311, 1930 

A typical carotid adenoma, the size of a hen’s egg, was removed from the neck 
of a man, aged 23, who had a definite enlargement of the thyroid gland The 
carotid tumor was situated anterior to the sternomastoid muscle and was not 
connected with the thyroid gland, but was attached to the carotid sheath by a 
vascular pedicle About eighteen months later, a tumor weighing 190 Gm , which 
was identical with the first, was removed from the left lobe of the thyroid gland 
Presumably, the first tumor was an atypically situated carotid new growth the 
metastasis of which caused the enlargement of the thyroid gland 

George Rukstinat 
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Medicolegal Pathology 

Trauma and Sarcoma G Villata, Minerva med 1 989, 1930 

A boy, aged 11 jears, fell on his hip, and an extensive hematoma developed 
Twentj-five days later a growth the size of an orange developed which had a 
sarcomatous structure In the center of the tumor was a splinter of bone with 
periosteum 

Postmortem Physicochemical Changes or Liver Cells W Laves, 
Deutsche Ztschr f d ges genchtl Med 16 61, 1930 

Experimental investigations regarding the physicochemical processes governing 
the staining of tissues, particularly in relation to the method of Pischinger, are 
recorded The author proved that the staining of histologic elements depends not 
only on the hydrogen ion concentration of the fluids used, but on the electrostatic 
properties of certain tissue colloids After death, the hepatic cells, for instance, 
of the central parts of the acini present tinctorial changes earlier than those on 
the periphery of the acinus This interesting study should be read in the original 

E L Miloslavich 

Carbon AIonoxide Poisonings ix Kitchens H Hug, Deutsche Ztschr f 
d ges genchtl Med 16 72, 1930 

The author presents an analysis of six fatal cases of carbon monoxide poisoning, 
involving women who used a gas range for boiling laundry in a large wash boiler 
A detailed technical discussion regarding the development of carbon monoxide is 

presented g L Miloslavich 


Sudden Death While Swimming or Dimng Margulies, Deutsche Ztschr 
f d ges genchtl Med 16 112, 1930 

According to the author’s observations on man and on animals, the drowning 
process lasts from four to five minutes A rapid or sudden death is often attributed 
to a heart stroke or to shock Distention of the lungs is often found, but it 
may also be absent Absence of any signs of hyperaeration of the lungs does not 
prove that the victim did not drown Hyperaeration indicates that the person 
was alive when submerged Sudden death while the patient is submerged may be 
the result of the mechanical action or of direct or indirect pressure of the fluid 
medium or water on the cavities of the body, leading to a mechanical paralysis 
of the heart The explanations are based on physiologic and anatomic considera- 
tions under various abnormal conditions ^ Miloslavich 


Determination of Blood Group on Convicts W Hennemann, Deutsche 
Ztschr f d ges genchtl Med 16 126, 1930 

Examination of 310 convicts has shown that there is no definite relation 
between the blood group and the type of delinquent The blood groups were pro- 
portionately distributed among the dangerous criminals and the habitual and pro- 
fessional delinquents Group B was not prevalent amolig persons who committed 
heinous crimes, as is asserted bj^ other investigators 


Movements and Other Actions by Persons Fatally Injured • Karl 
Meixner, Deutsche Ztschr f d ges genchtl Med 16 139, 1930 

Fractures of the bones of the lower extremities do not exclude the ability 
to walk Fractures of the ribs and spine may remain unnoticed by the person 
injured Concussion of the brain alone does not cause death, but produces instan- 
taneous unconsciousness Fat embolism of the kidneys and pancreas should be 
considered m cases m Y\hich death occurred slowly under a coma-like picture In 
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certain rare instances, penetrating gunshot wounds of the brain will not cause an 
immediate collapse, and the criticallj injured person is able to w'alk and react 
Injuries to the frontal lobes manifest sjniptoms later than those to any other 
cerebral area In young persons, injuries to the head cause concussion of the 
brain rather than fracture of the cranial bones, w'hich occurs more frequently 
in older persons Therefore, in the latter instance, some acts by the injured 
person are not uncommon, w'hile concussion with the concomitant unconsciousness 
eliminates any movement Absence of swallow’ed blood in the stomach in instances 
of traumatic hemorrhages from the nasopharj ngcal region, but with presence of 
blood in the lung (aspiration but no ingestion), proses that the unconsciousness 
occurred simultaneously with the injur> , howeser one has to consider that severe 
traumatisms to the skull and brain occasionally occur without rapidlj developing 
unconsciousness The author discusses gunshot injuries and stab wounds of the 
heart and the possibilities of their healing In onlv a comparatnely low per- 
centage of cases does death occur suddenlj' after stabbing of the heart Stab 
wmunds of the ascending aorta seem to lead to a fatal end more rapidly than 
do those of the cavities of the heart Experience teaches that gunshot wounds 
of the heart produce a sudden collapse and thus exclude an> actnitj This is 
also true occasionally of gunshot w'ounds of the lung In not 1 of 185 cases 
of injuries to the heart produced b\ blunt -Molencc was the injured person capable 


of action 


E L Miloslavick 


StjICide IX Favor or Insurer W Eliasberg, Deutsche Ztschr f d ges 
genchtl Med 16 166, 1930 

An interesting case is reported of a banker w’ho insured his life for a great 
sum of money and then committed suicide to favor the bank Detailed crimino- 
psychiatric analysis is presented as to the underliing motnes for this action 

E L l^IiEosEAVicn 


Suicide w'ith a Device for Slau&hterixg Animals F Wallbaum, 
Deutsche Ztschr f d ges genchtl Iiled 16 174, 1930 

The author gives a description of the instrument and the manner in which it 

was used The unusual feature of the case w'as that the shooting device w'as 

placed on top of the head Two similar cases have previously been described by 

Schoenberg In both of the latter instances, however, the instrument w'as pressed 

against the forehead ~ , ,, 

EL Miloslavich 


Nettle Sting (Urtica Urens) Burns as Cause or Death E A 
Jakow'Lew'a, Deutsche Ztschr f d ges genchtl Med 16 180, 1930 

A poorly nourished, anemic and underdeveloped girl, aged 6 years, died suddenly 
under peculiar circumstances The skin showed a rash that W'as interpreted as 
measles Investigation disclosed that the foster mother, who often mistreated the 
girl, in order to punish her because she stole a piece of sausage, undressed her 
and whipped her with recently plucked nettle until she collapsed Microscopic 
examination of the cutaneous rash detected innumerable nettle-stinging hairs within 
the reddened areas It W'as assumed that death resulted from shock 

E L Miloslavich 

Poisonous Action of Zinc Salt Solutions R Zeynek and H Waelsch, 
Deiftsche Ztschr f d ges genchtl Med 16 184, 1930 

In a case of criminal abortion the uterus was irrigated with 0 5 per cent 
solution of zinc chloride, death occurring one and a half hours afterward One 
Expert assumed that death resulted from an acute zinc poisoning The authors 
deny any action of zinc and base their opinion on experimental proof, they 
correctly assumed that the fatal end was caused bv septicemia 

E L Miloslavich 
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Rlsilts or AbT 0 i’s\ on Emilmlo Boons. rLRDiN\ND Klemp, Deutsche 
Ztsdir f d gcs gcnchtl Itlccl 16 190, 1930 

Tlic postmorlem abser\a(ioiis on t\\cnt\-four disinterred and unenibalmed 
bodies arc presented in cver^ detail, and the difiieiilties in correct inteipretation 
of the ciiaiiges are critic ^iI^ disciiS'-cd In onlj sixteen instances were the 
corpses \\c11 prescr\cd In disintegration of a deid bodj, the autolytic, decomposing 
and putrctactne processes ninst be considered separately Autolj'sis embraces all 
of the chemical processes that ensue from libciated cndoccllnlar enzymes, leading 
to an autodigcstion of the tissues, without .inv influence of imero-orgamsms Ihe 
decomposition is elnractcrizcd b\ processes of oxidition and nitrification liberating 
beat, llie liigii chemical coinpounds being transformed into simpler compositions 
7 lie putrefaction is the result of bacterial action with subsequent disintegration 
of tissues to simple chemical substances The sooner after death chilling of the 
bod\ occurs, the more retarded is the disintegration Well nourisned, fat bodies, 
a fluid condition of the blood, extcinal wounds, sejitic processes, agonal invasion 
of bacteria, etc, art factors faeoring a rapid development of disintegration 
Cadaecric rigiditj docs not ncccssarilj disappear with advanced putrefaction In 
instances of potassium c\anidc poisoning, a chtniicd examination is usually futile, 
since this poison disintegrates rapidlj aftei death According to the observations, 
the intestines resist putrefaction longer than the liver, spleen or kidnevs The 
nongravid uterus remains comparatnelv well preserved for a long time The 
organs of the neck exhibit a remarkablv rapid disintegration, while changes are 
still recognizable in the lungs and the heart While the membranes of the brain, 
particularly the dura mater, disappear quite rapidly, the brain itself remains 
relativclj longer E E Miloslavich 


Technical 

The Boltz Test in Unix \ev sis A T Brice, Jk, Arch Int Med 46 778, 
1930 

Technic (o) Place in a small glass test tube 1 cc of the fiUered or 
specimen to be examined (b) Add 0 3 cc of acetic anhydride, preferablj a ^rana 
high in aldehjde content, from a pipet, a drop at a time, with shaking sCj 
0 8 cc of concentrated sulphuric acid, from a pipet, a drop at a ime, vvi i , 

(rf) Let the tube stand at room temperature under observation or ve 

The positive reaction is indicated by the appearance of a light lilac to eep 
purple color Occasionally, in weak positive reacticms t e the darker 

appear within the five minute period and subsequently be ob i era e y , t 
colors due to the reaction of other substances in the urine Occasiona ly, g 

positive reactions the positive color may not appear before r nther 

minutes, owing to the darker colors produced immediately by the 
substances in the urine In strongly positive specimens he purp e , « ^ 

so dark as to require dilution of the preparation with water in or ^ minutes of 
the purple from possible dark browns or blacks The prescri e 
the test IS a valid test period, as positive specimens have been i^o h^^ 
positive color for several hours The test with urine is 

read by any of the artificial lights with which I have experimented up to the tim 
of writing 

The positive reaction is thought to be due to an amino-aci ’ ^ 

tryptophan, eliminated in the urine The test may prove o e mo u,Hnpv 

the test for albumin to demonstrate early or latent conditions 
There is also evidence that the x>ositive Boltz reaction in urine is g 
m nervous and mental cases and m shock 
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Erythrocvte Sedimentation Test in Tuberculosis Andrew L Banym 
and Sylvia V Anderson, Arch Int Med 46 787, 1930 


A study of the sedimentation test, a modification of the Westergreen method 
being used, is reported in 2,000 patients It is shown conclusively that the rate 
of sedimentation cannot be used for the diagnosis of tuberculosis The main 
factor influencing the sedimentation rate is the toxicity of the infection and not 
so much the extent of the lesion The greatest merit of the test lies m its value 
as an indicator of the course of the disease, an increase m the rate indicates an 
advance in the disease or the onset of some complication, while a retardation in 
the rate points to improvement j ^ Patterson 


A New Deaionstration of Hortega Cells Robert R Dieterle and Meta 
Neumann, Arch Neurol & Psychiat 24 1154, 1930 

The authors use to great advantage Ruble’s formulas for siher staining which 
they recommend instead of the methods of Bielschowsky, del Rio-Hortega, 
Achucairo and Perdrau The method for demonstrating Hortega cells, as 
described, is as follows 

Pieces of brain tissue, from 2 to 3 mm thick, are fixed in ammonium nitrate, 
10 Gm , formaldehyde (Merck’s Blue Label), 70 cc , and distilled water, 430 cc 
Frozen sections, 20 microns thick, may be made after from twentj-four hours to 
three or eight days of fixation A dozen sections are left for ten minutes in 50 cc 
of distilled water plus 5 drops of ammonium hydroxide The sections are rinsed 
singly in 100 cc of distilled water and transferred to Ruble’s ammoniacal silver 
carbonate solution, which consists of the following elements (8 09 cc of 28 per 
cent ammonium hydroxide diluted to 100 cc , 3 2 Gm of sodium carbonate d's- 
solved in distilled water up to a final volume of 100 cc , 10 2 Gm of silver nitrate 
dissolved in distilled water up to a volume of 100 cc , 10 cc of the latter is put 
m a 100 cc volumetric flask, and the diluted ammonia solution is added, it should 
be shaken vigorously between additions toward the end-point, then 10 cc of the 
sodium carbonate solution is added to make up a final volume of 100 cc , in 50 cc 
of this solution a dozen sections are placed at room temperature in the dark) 
Reduction is done by formaldehyde (Merck), 10 cc , pyridine, 10 cc , mastic, 
10 cc (10 per cent absolute alcoholic), distilled water sufficient to make 100 cc 
To 50 cc of this developer 1 cc of 1 per cent of hydroqumone solution is added 
Development occurs almost immediately The mastic is dissolved in 96 per cent 
alcohol, the section is blotted on the slide, cleared in 10 per cent phenol-xylene 
and mounted in balsam This method brings out the entire structure of Hortega 
cells , it shows more of their protoplasmic structure than “any method yet devised ’’ 
For further minor details the article itself, as well as Ruble’s contributions (Aich 
Ncmol & Psychwt 19 888, 1928, 22 135, 1929), should be consulted 

George B Hassin 
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CHICAGO PATHOLOGICAL SOCIETY 

Rcgiila) Monthly Meeting, Mai eh 9, 1931 
Joseph A Capps, Piesidcnt, m the Chau 

Primary, Isolated Lymphogra^llomatosis or the Stomach Harr\ A 
Singer 

Pathologists have known for many years that lymphogranulomatosis may 
originate not only m lymph glands, but m any viscus containing lymphoid tissue 
The occurrence of primary lesions in the spleen, liver, bone marrow and lungs 
has attracted little surgical attention because the diagnosis and surgical extirpation 
of localized lesions is difficult Primary lesions of the gastro-intestinal tract and 
particularly those of the stomach manifest themselves promptly, diagnosis is not 
difficult, and surgical removal is relatively safe 

In the literature seven cases of primary, isolated Hodgkin’s disease of the 
stomach are reported The preoperative diagnosis was either carcinoma or ulcer, 
and m all, gastric resection was performed Five patients recovered and remained 
well, one died after two years, and the seventh died of obstruction at the stoma 
a month after operation No other lesions of lymphogranulomatosis were found 
post mortem, but microscopic examinations of the various organs are not men- 
tioned The eighth report of isolated Hodgkin’s disease of the stomach, the 
second in this country, is unique in that a careful gross and microscopic post- 
mortem examination of the tissues failed to disclose lesions elsewhere in the body 
The clinical diagnosis of isolated lymphogranulomatosis of the stomach is 
hardly possible in the present state of knowledge The systemic manifestations 
are generally absent when the lesion is still in the operable stage The presence 
of a soft, flat, infiltrating tumor limited strictly to the distal portion of the stomach, 
associated with a number of large, succulent, isolated, adenoid-like glands, should 
suggest the possibility of lymphogranulomatosis The final diagnosis is made by 
histologic examination Inoperable tumors of the stomach should be examined 
microscopically 

Even in cases m which careful exploration fails to demonstrate granulomatous 
tissue other than that removed, the prognosis should be guarded Gross lesions 
m inaccessible regions and minute foci m the structures examined during operation 
may escape detection In cases in which the extent of involvement precludes 
resection, the patient should be given roentgen therapy 

The complete report will be published in the Aiehrucs of Snigeiy 

DISCUSSION 

R H Jaffe The term lymphogranulomatosis may not be suitable for these 
lesions Perhaps malignant granuloma would be better 

E F Hirsch The implication that all of these lesions are of the character 
of Hodgkin’s disease may be extreme, because there occur in the intestinal tract 
lesions of granulation tissue which in some respects resemble those of Hodgkin’s 
disease and yet etiologically are different, as, for example, the chronic changes m 
the wall of the bowel which occur following traumatic evulsion of the mesentery 

Reaction of the Bone Marrow in Experimentallv Induced Thrombo- 
cytosis Francis D Gunn 

This paper will be published in full in a future issue of the Archives 

The Eosinophil Response in Persons Giving Positive Skin Reactions 
TO Injections of Dick Toxin Stuart L Vaughan 

In a general study of the reactions of bone marrow a method for gaming new 
information on the pathogenesis of scarlet fever has presented itself In this 
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disease an early and persistent eosinophilia of the blood has long been recognized 
as constant This is also one of the prominent characteristics of allergy, and 
has led a number of investigators to conclude that allergy has an important role 
in the manifestations of scarlet fever Recent developments have stimulated interest 
in the subject 

The experiment consisted of making differential blood counts before and at 
intervals following the injection of immunizing doses of Dick toxin into a group 
of eleven student nurses with positive skin reactions, and analyzing the response 
of the eosinophil leukocytes The reactions of the skin varied from weakly to 
strongly positive The average initial content of eosinophil leukocytes was 0 9 per 
cent In every case a decided rise was observed during the course of the injections 
The smallest increase was 150 per cent and the greatest was 950 per cent above 
the normal average The average increase W'as 260 per cent The time of appear- 
ance of the eosinophilia varied In 54 per cent, a marked increase was present 
within four hours In two nurses, it was not noted until after the third injection 
In the two others with very strong reactions to the Dick test, the eosinophilia 
w^as coincident with the appearance of a rash 

These results raise a number of interesting considerations An increase m 
the circulating eosinophil leukocytes immediatelj following the injection of this 
streptococcus culture-filtrate is contrary to results with filtrates of other bacterial 
cultures If eosinophilia of the blood is an allergic response, these results support 
the contention that a high percentage of persons with positive Dick reactions are 
sensitized to some constituent of the injected material That the injections them- 
selves may produce an allergic state or augment one already existing is supported 
by the delayed increase in eosinophil leukocytes in tw'O cases and a late appearance 
of maximum increase in others Evidence is present that the positive Dick reaction 
maj not be allergic In the two nurses giving the strongest skin reactions, the 
eosinophilia was not immediate, although susceptibility to the filtrate w'as showm 
bj" the prompt appearance of an erythema In tw'O other nurses the reaction of 
the blood appeared only after three injections The rash, which has been men- 
tioned as the cause of the eosinophilia, was present m but two cases It may ha\e 
no causal relationship Possibly both reactions w'erc the result of the same stimulus 
If so, eosinophilia is more easily elicited than a reaction of the skin 


PHILADELPHIA PATHOLOGICAL SOCIETY 

Rcgtilat Meeting, Match 12, 1931 
BaudijIX* Luckf, Ptesident, in the Chan 

Dr Warren H Lew'is, of the Carnegie Institution of Washington and Johns 
Hopkins University, presented moving pictures of tissue cultures of human and 
mammalian tumor cells, endothelium, capillaries, blood cells and macrophages 


The Annual Convet sational Lectin e, April 17, 1931 
Bat DUiN Lucke, Ptesident, w the Chan 

Cellular Reactions to Fractions Isolated from Tubercle Bacilli 
Florence R Sabin, M D 

In followung the blood of rabbits infected with large intravenous doses of 
bovine tubercle bacilli, it has been found that an increase in lesions in the tissues 
has been reflected by a rise in monoc 3 des in the peripheral blood These mono- 
evtes are often stimulated even to the epithelioid tvpe On the other hand, 
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increased resistance on the part of the animal has been correlated with a rise in 
lymphoc}des These two factors mav be expressed in a monocyte/lymphocyte ratio 

Fractions isolated from the acid-fast strains of organisms have given valuable 
material for testing these theses and for studying the relationships of monocjtes 
to clasmatocytes or macrophages Tubercle bacilli have been grown under standard 
conditions by the H K Mulford Company, and the lipoidal extracts have been 
analyzed by Di R J Anderson of Yale University The alcohol-soluble lipoid, 
or phosphatide, produces typical tubercular tissue composed of epithelioid cells 
and epithelioid giant cells This action is due to the presence of a new liquid 
saturated fattv acid, which Dr Anderson has named phthioic acid 

The immediate reaction to the phosphatide is shown by the relatively immature 
cells of the milk spots These cells phagocytose the phosphatide and seem to break 
it into finer and finer particles, until a typical epithelioid type of cell is reached 
This reaction is slow, and the epithelioid cell persists a long time This type of 
intracellular reaction is in contrast to clasmatocytic activity The injection of 
the tuberculopoly'saccharide intraperitoneally is always followed by an emigration 
of leukocytes that seem to be damaged, for they are phagocytosed by the macro- 
phages and completely disintegrated in about forty-eight hours Thus, however 
closely' monocytes and clasmatocytes are related, there are two types of cellular 
activity toward phagocy tosed material that mav be termed monocytic and 
clasmatocyhic 

The chloroform-soluble material also contains some of the specific phthioic 
acid, together with an unsaponifiable material, which is intensely acid-fast This 
material produces as great a cellular reaction as the phosphatide, but of undiffer- 
entiated connective tissue cells The smooth avian organism dissociated by 
Dr S A Petroff has relatively little of the wax, for it is but slightly acid-fast 
and produces a type of tuberculosis that may be called the pure phosphatide disease 

Experiments to test validity of the theory of the relationships of the two 
strains of cells, monocydes and lymphocytes, to resistance m tuberculosis are under 
way' An increase in epithelioid tissue induced by the phosphatide has been followed 
by lowered resistance to bovine infection m rabbits Experiments testing the 
effects of increasing Ivmphocvtes are being made at the present time 
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A Text-Book of Medical Jurisprudence \nd Toxicology By John 
Glaister, MD (Glas), DPH (Game), FRSE, Professor of Forensic 
Medicine in the University of Glasgow, etc In Collaboration with John 
Glaister, Jr, MB, Ch B (Glas), MD (Hons) (Glas), D Sc (Glas), 
Barrister-at-Law, Inner Temple, London, Professor of Forensic Medicine in 
the University of Egypt, Cairo, etc Fifth edition Price, §8 50 Pp 954, 
with 132 illustrations and seven plates New York William Wood & 
Company, 1931 

This book IS divided into two sections medical jurisprudence and toxicology 
Under medical jurisprudence are chapters on definitions and scope, medical 
evidence, personal identity of living and dead in its medicolegal bearings, death 
m its medicolegal relations (several chapters occupying more than 200 pages), 
blood stains, medicolegal relations of sexual functions, infanticide, rape, states of 
insensibility and lunacy in its medicolegal aspects These matters are presented 
thoroughly in the light of the laws and customs of Scotland and England and 
on the basis of a rich personal experience Many interesting and illustrative cases 
are cited, with much detail In the consideration of sudden death, the role of 
embolism is not stressed sufhciently The various forms of meningeal hemorrhage 
do not receive adequate attention The use and \alue of blood grouping m the 
identification of persons and of the source of blood stains as well as m the 
settlement of questions of parentage are not even mentioned The illustrations 
in this sections are mostlj’’ of gross appearances, the quality of the illustrations 
is only fair, figures 109 and 117 are worthless 

The section on toxicology" occupies 250 pages It covers the ground thoroughly 
The poisons, as well as the circumstances under which various poisonings may 
take place and their symptoms and the resulting anatomic changes, are described 
This IS the fifth edition of the book, “carefully prepared and brought up to date ” 
Of the new matter in this edition, may be mentioned workmen’s compensation 
acts respecting industrial diseases, national insurance acts, dangerous drugs acts, 
therapeutic substances act and a separate legal index The senior author has been 
a teacher of forensic medicine for forty-eight years, and during most of that period 
he has been engaged in “medico-legal practice for the Crown ” The book reflects 
well the status of forensic medicine and its workings in England and Scotland 
It carries with it a certain old-fashioned air of finality, and it is a \ast storehouse 
of medicolegal information, the fruit of y'ears of careful practical wmrk It will 
be of interest to those who are concerned wuth the proper application of medical 
knowledge in the administration of justice 

Technik der mikroskopischen Untersuchung des Nervensi stems By 
Prof Dr W Spielmeyer Fourth edition Price, 11 80 marks Pp 168 
Berlin Julius Springer, 1930 

The progress in any science can be measured more or less accurately by the 
advancement of its technic, and the fourth edition of Spielmeyer’s laboratory 
guide, which is probably the most extensively used handbook of neuropathologic 
methods, indicates the comprehensive manner in which the nervous system is now 
examined Most of the additions to the previous edition, while not new in the 
science of neuropathology, are new in the German understanding of that science, 
for chief among these additions are technical methods from the Spanish school 
which have been brought into prominence outside of Spam by the American 
w'orkers Penfield and Globus In fact, the book is more international than its 
previous editions 
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The order in which the material is presented, as in the previous editions, goes 
more or less hand in hand with the manner in which the nervous system is pre- 
pared and examined An introduction explaining the principles of fixation, 
embedding and cutting and the preparation of certain general chemicals, such 
as hematoxylin, precedes the more specific parts The fine hematoxylin of 
Ehrlich seems to be omitted from, and Meyer’s hemalum added to, the old list 
In the methods of staining the nerve cells, several of the less desirable methods 
have been omitted, as has the polychrome methylene blue for the medullary 
sheath Marchi’s chromosmium method has been removed from its place among 
the stains for the medullarj sheath and has been placed with methods for studying 
the products of disintegration 

The chief changes are in the technic of staining glia, as mentioned, Anderson’s 
method and several modifications of Hortega’s method by Penfield, Globus and 
Kanzler have been added, while several of the less specific methods have been 
omitted 

In the stud}' of the products of disintegration, of deposits and of the histo- 
chemical aspects, one finds a new fat stain, sudan-orange , von Braunmuhl’s silver 
method for senile plaques, and a new oxydase reaction, while several methods 
of staining frozen sections in order to detect spirochetes and a method of staining 
to detect Negri bodies improve the chapters on micro-organisms 

Handbook of Protozoologv By Richard Rorsabro Kudo, D Sc , Assistant 
Professor of Zoology, University of Illinois Price, $5 SO Pp 451, with 
175 etchings containing 1,463 figures Springfield, 111 Charles C Thomas, 
1931 

In presenting this “Handbook of Protozoology” the author has probably supplied 
a long-standing need As suggested in the preface, the study of the protozoa as 
a group IS becoming more and more widespread in universities and colleges The 
need for an introductory volume dealing with the biology of the protozoa m 
general and giving adequate figures of representatives of the various groups 
has apparently been supplied 

The introductory chapter deals with general points of morphology, as well 
as the relationship of protozoology to the biologic sciences as a whole This 
chapter also contains a good review of the history of protozoology The next 
two chapters contain discussions of the morpholog}' and physiology of the protozoa, 
considering structure, reproduction, etc The following thirty odd sections, almost 
the entire book, are devoted to classification and brief discussions of the various 
genera, species, families, etc , throughout the entire protozoan group Representa- 
tive members of the groups are pictured, and these figures have been generously 
supplied It IS in these chapters that the real worth of the book lies There 
are many monographs on the various taxonomic groups, but this contribution is 
unique m that it gives in concise fashion a consideration of each division of the 
entire group, from the flagellates through Sarcodma and Spotos!oa to the ciliates 
The free and parasitic forms are given equal stress The book is appended by a 
rather brief consideration of the collection, cultivation and observation of protozoa 
The illustrations deserve further comment It is stated by the author that the} 
have all been redrawn especially for the work They are dependable representa- 
tions of the forms, and credit is due for the quality of their execution, which 
greatly enhances the value of the book The make-up, as well as the clarity with 
which the figures have been reproduced, contributes to the formation of a volume 
with a pleasing appearance 
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A Textbook or Laborator\ Diagnosis with Clinical Appiications roR 
Practitioners and Students Edwin E Osgood, A , M D , Assistant 
Professor of Medicine and Biochemistrj, Director of Laboratories, Universitj of 
Oregon, School of Medicine, Portland, Ore , and Howard D Haskins, M D , 
Professor of Biochemistry, University of Oregon, School of Medicine Price, $5 
Pp 475, with 26 illustrations Philadelphia P Blakiston’s Son & Company, 1931 

The Division or Laboratories and Research or the New York State 
Department of Health A Short Account or Its Histort and Present 

The Phisician or the Dancl or Death A Historical Studa of the 

Status By A B WadsAAWth, M D , Director Albany 1931 
Evolution of the Dance of Death Maths in Art By Aldred Scott Warthin, 
Ph D , M D , LL D , Professor of Pathology and Director of the Pathological 
Laboratories in the University of Michigan, Ann Arbor, Mich Price, S7 50 
Pp 142, Avith 92 illustrations Ncav York Paul B Hoeber, Inc , 1931 

Food Poisoning and Food-Borne Infection By EdAvm Oakes Jordan, 
Chairman of the Department of Hygiene and Bacteriology, The University of 
Chicago Price, $2 50 Pp 286 Chicago The University of Chicago Press, 
1931 

Noguchi By Gustav Eckstein Pp 418, with illustrations Price, $5 
Ncav York Harper & Sons, 1931 
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moval of liacterli from blood In lunnan 
dlbClSO * 

Orarc and pltnltarc clianuca associated nitli 
lijdatidifonn mole and chorio eplthe- 
liom I 

testicular tubular adenoma of oxarj 

Oxidation dlllcrentlil ictlon of oxldl/lnp 
apents on certain pram posltRe and 
pram-nepathe orpanlsms 

Ox^Rcn, Intluence of arsenicals and crcstal- 
llnc Rlutdbionc on oxepen consumi)tlon 
of tissues 

Oxcuris cermlcularls , invasion of fallopian 
tube b\ report of cisc * 


Paget s dlseise of nipple 
Paine AN H Cjtoloplc eflects of Ilpation of 
major blood lessels of Ividiiet of albino 
rat *1 

P ilcopatbolopc , osteitis llbrosa In skeleton 
of prehistoric American Indians *039 

Pancreas circulatorj pattern In islands of 
Linperbans 955 

influence of sMnpatbetIc nervous sjstcm on 953 

Pancreatitis acute interstitial pancreatitis in 
2 cases of diabetic coma 806 

Paraljsls Infantile See Pollonnelltis 
Parathjrold adenoma of 493 

ellect of \itamln D and paratlijrold hor- 
mone on storipc of calcium 802 

experimental fibrous osteodjstroiihj (oste- 
itis fibrosa) In hjperparatlnrold dops 461 

extract production of osteitis fibrosa b\ 282 

flbious ostcodcstrophj (osteitis fibrosa) in 
experimental hjperfnrathjroidism of 
pulnea-plps *207 

Paratjphoid B epidemic 826 

bacilli length of sunltal of In food- 
studs 311 

C, an endemic disease in British Guinea 143 

formation of agplutliiin on intracutan- 
eous Injection of 487 

Parotid gland tumors of 491 

Pathologj doctorates conferred in hum in 
and animal patliolopj bj American uni- 
versities 1929-1930 794 

Pease NI C Albers-Schoenberg s disease , 

marble bones 509 

Pehis hemangioma of pelvic connective 

tissue 489 

lipiodol pelvic cjsts 295 

Peptic ulcer bacteriological ind clinical 

studj 304 

gastiic ulceration in childien acute 289 

Pencardiostomj effect on mechanics of 
circulation 950 

Pericardium ibsorption from pericardial 

cavitj 639 

hemorrhage into pericardium following 
rupture of coronarj irterj 501 

induence of pericardium on acute cardiac 
dilatation produced by vagal stimulation 282 
Peritoneum local immunitj of 480 

Peritonitis tuberculous in guinea-pigs ef- 
fect of ultraviolet irradiation on 474 

Peila D Pathogenesis of hvpernephioma 502 

Perleche fungi isolated from skin during 
epidemic of perleche 309 

Perspiration See Sweat and Sweat Glands 
Pessin S B Enterochiomo argentaffin 
ceils *171 


PXCE 

Pli igocjtosis bi bronchial eiuthehum in 
lungs of mice 154 

Pliirvnx occurrence of numerous large 
giant tells in tonsils and pharvngeal 
niucosi in piodromil stage of measles *864 

Plilebosclerosis disseminated venofibrosis 
(phlcboscltrosis) , its clinicopathologic 
sigiilflc ince >857 

Plileginons, diffuse, of stomach 2 cases lo3 

I’hosphorus ind calcium deposition of cal- 
cium ill bone in healing scorbutus '380 

Pittman, H S Lv ablation of eivthrocjte 
sedimentation leaetion is routine diag- 
nostic procedure 513 

Pituitnij Bodj basophil cells of hjpophjsis 

ind chronic renil disease 135 

fel il adenoma of hvpophjsis and dermoid 
evst of hvpothalanius *22 

number of basopliil cells in human hvpo- 
phvsis in amvloidosis of kidnejs and 
suprarenal glands 299 

ovarian and pituitarv changes associated 
with hvdatldlforiii mole ind cliono- 
tpltbcllonia 949 

Piliiitarj Extract effect of hjpophvsis hor- 
mone on voung male rats 801 

effect of pitiiitarj on ionic output in urine 303 

relation of hormone of anterior lobe to 
testis 801 

Placenta from case of malaria 291 

Plant pathologj in Rockefeller Institute 794 

Pleura death from pleural inhibition 668 

effusions 459 

leioiiivosarcoma of report of case *847 

primarj neoplasms of pleura , report of 5 
cases *385 

Pleurlsj experiments on pathogenesis of 

aseptic ind atraumatic pleuritis 463 

Plotz Ella Sachs Plotz Foundation for Ad- 
vancement of Scientiflc Investigation 281 

Pneuniocephalus, traumatic 667 

Pneumococci chemical and immunological 
properties of a species-specific carbo 
hjdrate of 813 

concentration of antipneumococcic and 
antimeningococcic serums 483 

development of agglutinins and protective 
antibodies in rabbits after inhalation of 
tjpe II pneumococci 146 

effect of normal serum on antipneumo- 
cocciis serum tvpe 1 482 

production of acute nephritis bj means of ^ 

pneumococcal autoljsate 798 

resistance of normal human beings to re- 
centlj isolated pathogenic pneumococci 146 
specific precipitation and mouse protection 
in tjpe I antipneumococcus sera 148 

susceptibilitj of rabbits to infection by 
inhalation of tjpe II pneumococci 307 

tjpe-specific protective antibody in anti- 
pneuniococcus serum not neutralized by 
homologous specific soluble substance 813 

tjpe specific substance distinct from 
specific carbohydrate in pneumococcus 
type I 146 

Pneumoconiosis , asbestosis bodies in sputum 

291 957 

serum calcium in 301 

Pneumonia case of encephalitis and in- 
fluenzal pneumonia following vaccina- 
tion 342 

cutaneous reactions in 149 

host factors in pathogenesis of pneumo- 
coccus pneumonia 308 

relation of natural humoral antipneumo- 
coccal Imniunitj to inception of lobar 
pneumonia 148 

serological reactions in pneumonia with a 
non-protein somatic fraction of pneu- 
mococcus 149 
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spontaneous, caused bj Ijmphogranulom i 471 

Pollomjelltis, accelerated febrile reaction In 
monbejs upon rclnoculatlon ultli pollo- 
injelltls aims OCU 

experimental, from inoculation Into sciatic 
ner\e C34 

experimental, ilse in temperature preced- 
ing symptoms m 111 

experiments with alrus of 13b 

immunity to l^l 

immunity to poliomyelitis In mothers and 
new-born is slioiin b\ neutrall/atlon 
test 148 

in Roumania in 1927 9(>9 

neutralization of \Irus of poliomyelitis 
by human serum 484 

resistance in animals preilously Inocu- 
lated nith heated aims 133 

surrlaal and multiplication of alrus of 
poliomyelitis in altro 107 

Polyp, carcinomatous gastric polyp 973 

Pola saccharides specific from fungi 813 

toxic properties of tubtrculo piottins and 
polysaccharides 903 

Pons Injuries of 309 

Popular Science Alonthly aaaard for achltae- 

ment In science 433 

Poser M Sclentifle mlcroscojiy ICC 

Potato growth promoting principle In jiotito 
for tubercle bacilli 474 

Precipitation qmntltathe relations In ag- 
glutination and preclplt itlon 131 

Preen gland, rel itlon of preen gland (glan- 
dula uropygialls) of birds to rickets 801 

Pregnancy, acetone bodies In normal preg- 
nancy and In toxcml u of iircgnancy 900 

Aschhelm Zondek test 499 

complement containing antibodies In 
patients aalth cancer and In jircgnant 
aaomcn 323 

copper and Iron content of blood serum 
in cancer md In pregnancy 072 

induction of pscudo-jircgn iju a anginal 
reaction In spayed mice by Injection 
of human blood 796 

Isohemagglutlnlns in 483 

neciotlc sequestration of kidneys In 409 

Prizes Isaac Adler prizes for medical re- 
search 794 


Prostate, metastasis of prostatlc epitheli- 
oma into a giant cell sarcoma of 
mesentery 604 

Proteins, dialyzablllty of 482 

intoxication, cxpcilmcntal, chronic 282 

quantitative response of Intestine from 
sensitized guinea-pigs to homologous 
protein and to histamine 484 

serologic studies on proteins found In 
casein 814 

Protozoa, methods for pure culture of 

certain protozoa 139 

Pseudotuberculosis Sec under Tuberculosis 


Psittacosis 300 

Bacillus psittacosis nocard , failure to 
find It in 1929-30 epidemic in United 
States 907 

pathological changes found in fatal case 
of 409 

Puerperal Infection blood chemistry In 303 
is immunity to scarlet feacr a factor In 153 
Pyelonephritis See also under Kidney 
epidemiology of specific infectious cys- 
titis and pyelonephritis of cows 110 

Pylorus pyloric occlusion from sulphuric 

acid 460 
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Rabies experimental rabies in white nih e 

and attempted chemothcrapa 823 

Influence of niiflrablc Inoculations on ex- 
perimental tuberculosis In guinea-pigs 130 
one or several rabies alruscs 478 

virulence of sillva In hydrophobli 030 

Rabin, C B Primary neoplasms of 

pleura , report of 3 cases *383 

Rachitis Sec Rickets 
Radium effect of radium liradi itlon on 

carcinoma 322 

Ramirez Corria, C JI 31011100 for stain- 
ing lecithins In sections *123 

Rat-bite feacr, ocular lesions of In guinea- 

pigs 903 

Reagent for demonstrating fungi In skin 
scrapings ind hair 811 

a Recklinghausen's Disease See Neuro- 
fibromatosis 

Recliis Disease 8)ce Breast, cyst 

Rectum, cancer skeletal metastascs fiom 001 

Rccuircnt Pever Sec Relapsing fever 


Rclmann, H A Slmllarltv of pseudo- 


tiiboiculosls and tularcml i *381 

Reimann, S P llyperjilasla of rat and 
mouse skin from sulphydrvl 833 

Relapsing fever, transmission of spirochetes 

of recurrent fcvci bv ticks 313 

Reproduction, cfTect of exposure to ultra- 
high frequenev Held on growth and 
reproduction In white lat *723 

Rcsplritory tract, flora of upiicr tract of 
Infants 137 

Retlculocvtcs, life of 100 

Rctlculo-cndothcllal cells, dlstrlliiitlon and 
disappearance of Congo icd and gran- 
ular storage factors of 939 

In infectious jaundice 310 

protection of sjilcen and retlculo endo- 
thelial system against Splrochacti dut- 
tonl ind drapaiiosonm gaiiiblonse S27 

tissue loactlons In rabbits following In- 
fravenous Injection of Inctcrla 304 

Rliabdomaoma, congenital dlvcrtliulii 

rhabdomyoma of bladder 320 

congenital, of heart 973 

Rheumatic lever, histologic study of 133 

main blanches of coronary arteries In 
acute rheumatic carditis 132 

stieplococcl In 820 

Rheumatism, experimental rheumatic lesions 
In dogs and labblts *190 

Rhlnosporldlum seeberl pathological his- 
tology and report of 3d case fiom 
United States SIS 

Rickets, antirachitic action of cod liver 
oil and irradiated crgostoiol 799 

Inoiganlc phosphorus of blood In rickets 302 
relation of iirecii gland (glandula uio- 
pyglalls) of birds to SOI 

Rickettsia bodies, relationship of scrotal 
swelling and Rickettsia bodies to 3Icx- 
Icin typhus fever 300 

stain for 199 

Rlnehait, T P Effect of emetine on car- 
diac musclo *310 

Ringworm of scalp caused by Alternarla 
tenuis noes 310 

Rockefeller Institute, new laboratory at 794 

Roclty Mountain spotted fever, immunity in 
expel Imental spotted feacr 318 



IXDLX 10 VOLbME 11 


r\Gt 


I AGE 


Itncnipcn rn\s, Incicn'-cil 1) u lerli Id il tf- 


ftct of liiorrnnlc loinixniiuK In pros 
cncc of \-ms Hfij 

Xllllnp of colon bacilli In \ i ijs of dif- 
ferent va%c IcnRllis C'll 

llooine > T ndllTercntI lied round tell 

sarcoma nllh slulttal saroomatosls 
(hennc\foblnstoinn ''>1 

Iloslnsli, D Copper, Iron and anlltr^psln 
(ontents of potent extracts of Itous 
chicken sarconta ^o 1 
Hose, ^\ J Slmllnrltx of pseudotuber- 
cnlosls and tularemia *"'S1 

Rosenthal, S R ■Mclanocarclnomn of 
pallbladdcr 

Ruptured aneuresm of c\stlc nrlere of 
pallblnddcr ns a result of toxic alter 
Ills, report of a case “^Sl 


Sabin, I R Cellular reactions to fiae- 
tlons Isolatcel from tubercle bicllll ‘IS2 

Sacrum chordoma aelth wlclespread metas- 

tases I**- 

Salle a, elrulence In Indrophobla (>'»C 

Snllearj stone \elth formation of circlnoma 
at base of tonpuc '91 

Salmonella Sec under Racterln 
Salter '\\ T Studies of c ilclum ,incl 
phosphorus metabolism dciiositlon of 
calcium In bone In hcallnp scorbutus •ISO 
Sarcom i and trauma 
blood chemlstrj of hens bcarinp Rous 
sarcoma, ^o 1 ICO 

copper, Iron and antltrjiisln contents of 
potent extracts of Rous chicken sir- 
coma ^o 1 S3"> 

effect of alexin on mixtures of Rous 
sarcoma xlrus and anthlrus bll 

familial tcnclcncx to occurrence of sni- 
comas and spontaneous fractures CGC 

growth of Rous sarcoma 103 

Influeuce of high diets on growth of 
carcinoma and sarcoma In rats ICO 

metastasis of prostatlc epithelioma Into 
a plant cell sarcoma of mesenterj GGl 

osteitis fibrosa cjstlca, peneiallzed t>pe 
with giant cell sarcoma 1G4 

transmission of Rous sarcoma >0 1 of 
fowl bj frozen material GC2 

undifferentiated round cell sarcoma with 
skeletal sarcomatosls (hemacjtoblas- 
toma?) 834 

variations In growth of Jensen rat sar- 
coma and Influence of technic 1G2 

Scalp ringworm caused bj Altcrnarla 
tenuis nccs 310 

Scarlet fever effect of diseases other than 
scarlet fever on Dick test 811 

hepatitis and cholecjstltls, a specific 
complication of scarlet fever toxin 82C 

is immunltj to scarlet fever a factor In 
puerperal sepsis ? 133 

titration of sc irlatlnal antitoxin by skin 
test in chinchilla rabbits 814 

Schaible P J Effect of exposure to ultra- 
high frequenev field on growth and on 
reproduction in white rat *123 

Phxslologic and biochemical changes re- 
sulting from exposure to ultrahigh 
frequency field *128 

Schick Test See also under Diphtheria 
effect of diseases other than diphtheria 
on 810 

SchiWer’s Pncephalitis Periaxialis Diffusa 
See under Encephalitis 
Sclerosis See under Arteries Aiterio- 
selerosis 


‘^corblltlls Sec Sciinv 

Siiotum icl illonshlp of scrotal swelling 
and rlckcttsla bodies to Jtexlcan tjphus 
ftver JOG 

Scurvx, calcium and phosphorus metabolism, 
deposition of c ilclum in bone in heal- 
ing scorbutus *380 

crllcrlon ot hemorrhage dl ithesib in 
experimental sciirvv 951 

spoiitaiuous, in moiikcjs *574 

tooth growth In experimental scurvj 129 

Scplliicuiitls in iiciiintioplc viruses 908 

Serum action of certain djes on bacteii- 
(idal activity of noimal serum and on 
liamolitlc complement 155 

toxlcltv of human serum for gulnea-pig 150 

Sex pinslolog} of sex 041 

Shale oil experimental liver neciosis from 957 

''Iiaplro, P r Ictal adenoma of hjpo- 
phvsis and dcimoid cjst of hjpo- 
thal imus *22 

Silicosis Sec Pneumoconiosis 
Singer H A Pilmnrj isolated Ijmpho- 

praniilomatosis of stomach 981 

Skill anaphv lactic responses ot guinea- 

pig s skin 48a 

fungi xariabilitv in 909 

high electrical leslstance of skin of new- 
born infants and its significance 458 

hjpcrplasla of rat and mouse skin fiom 
sulplivdnl 

mechanism of dcscnsitization of allergic 
skin 

pilniar> svmpaflilcoblastoma of skin of 
thigh 

Reaction See also An iphjlaxis and Allergj 
icaction transfci of skm-rcactlng anti- 
bodj In human serum to guinea-pig 
skin 

rcactlvilv, phenomena of local skin re- 
activit) , , 308 

reagent for demonstrating fungi m skin 
scrapings and hair . 

Swaitzmms phenomenon of local skin 
icactivltj to bacterial products 
Smallpox Vaccination encephalitis follow- 
ing See under Encephalitis 
vaccination, centrifuge experiments . 

virus of vaccinia 

vaccination, immunologic correlations be- 
tween herpes simplex and vacemla 317 

vaccination, pathologj of generalized 
vaccinia in rabbits 

vaccine, changes in nervous si stem of 
monkejs due to vaccine Ijmph JG7 

vaccine, cultivation of vaccine virus 307 

vaccine, relationship between herpes and 
vaccinia immunitj 
vaccine virus in monkev 
vaccine union of vaccine virus and its 
specific anti-serum m vitro 
Soap germicidal action of a-mercapto and 
fl-disulfo soaps 

powder, necrosis of uterus following in- 
3Cction of 

SOCIETX TRAgSACXIONS 

Chicago Pathological Society^^^ 

New York Pathological Society 501 675 
Philadelphia Pathological Society^^^ 

Sodium hippurate hydrolysis of by various 
bacteria 

Solar plexus primary malignant tumor of CGO 
Spermatids, multinucleated, in testis 1J5 
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compression bj anchnold cjsts 9 >9 

Intridural toiatoid tumors of, report 
of case *875 


tumor ot fllum terminate 807 

Spine, prouressUe destruction of certebrac 471 
Spirocliaeta duttonl, protection of spleen 
and retlculo-endothellal sjslcm analnst 
Splrochaeta duttonl and Trjpanosoma 
gamblense 827 

pallida adaptation ot Splrochaeta pallida 
to brain CCO 

pallida antigens from cultures of 152 

pallida cultures of Splrochaeta pallida In 
fluid mediums G5C 

pallid i, finding of spirochetes In saphllltlc 
mesaoritls 055 

Pallida Immunologic differentiation of 
pallida strains 817 

Spleen enlargement of spleen in undidant 
fever 82G 

extract , action of testicle KIdnev and 
spleen extracts on Infective power of 
bacteria 9G5 

metaplasia in Ijmph nodes and stileen In 
case of myelogenous leuKemla 200 


multllocular cjst produced bj Infarcts 289 
protection of spleen and retlculo-cndo- 
thellal system against Splrochaeta 
duttonl and Trjpanosoma gamblense 827 
roentgenologic studies of spleen In cxTicri- 


mental tuberculosis of gulnea-pig GG9 

spontaneous rupture of normal spleen 290 

Splenectomy relation of splenectomv to 
resistance of rats to Trypanosoma 
levvist G71 

Sprue tropical, differentiation from perni- 
cious anemia by Arneth count 800 

Sputum, asbestosls bodies In 291, 957 

method for determination of total number 
of bacilli In sputum 827 

types of tubercle bacilli in 654 

Stain and Staining, double vital staining 
with brilliant vital red and Niagara 
sky blue 292 

Marchl method 880 

method for differential staining of gram- 
positive and gram-negative bacteria In 
tissue sections 831 

method for staining lecithins In sections *125 

rapid and permanent method for staining 
myelin sheaths *920 

stain for rickettsla bodies 499 

staining nerve fibers In mounted sections 
with alcoholic silver nitrate solution 497 

staining of calcium 499 

vital staining with India Ink and brilliant 
vital red 127 

Staphylococcus pharmacological action of 
exotoxln of staphylococcus aureus 402 

Status Thy mlcolymphaticus See Lj mphatlsm 
Steiner, P E Response of blood platelets 
to external stimuli, ultraviolet light, 
iodine and coal tar *241 


Stewart, H h Experimental rheumatic 
lesions In dogs and rabbits *190 

Stokes, William Royal, memorial tablet In 

honor of 12G 

Stomach cancer, 500 494 

cancer, physiologic and chemical studies 
following successful total gastrectomy 
for carcinoma 127 

carcinoma in a 17 year old girl 973 

carcinomatous gastric polyp 973 

diffuse phlegmons of, 2 cases 138 

hemorrhage due to familial telangiectasis 80G 
Inflammation experimental gastritis due to 
dilute hydrochloric acid 298 

inflammation, histologic and topographic 
study of 809 


iclomvonia sarcomatodes, multiple 498 

lymphogranulomatosis primary. Isolated 981 

sccietlon, effect of insulin on gastric 
secretion 282 

Llcei See Peptic Ulcci 

Strangulation, death bv IGl 

suicide by , 324 

Streptococcus, colonies of hemolytic strepto- 
cocci on chocolate agar G73 

enhanced passive immunity to strepto- 
coccus Infection In rabbits 145 

epldemlcus human carriers of 824 

epldcmlcus, sporadic septic sore throat 
due to 824 

experiment il streptococcal Infection and 
immunity 174 

hemolytic, growth forms and viruIeiKo of 82G 
In Infectious arthritis and rheumatic 
fever 820 

Infections of epiphyses and short bones 800 
localization of, In tissues of rabbits tlO 

quick metbod for preparing homogeneous 
suspensions of hemolytic streptococci CG9 
reactions of rabbits to non-hemolv tic 
streptococci 145 

relative insusceptibility of young rab- 
bits to streptococcal toxin 153 

virulent tvpes of streptococci and their 
immunologic relationships 15G 

Streptothrix, identification of streptothrix 
Isolated from human being Infected with 
It S28 

Streptotrlchosls 474 

Sucking pad hjjierplasla of conuis adiopo- 
sum buccae (sucking pad) 804 

Sugar in Blood See under Blood 
Suicide bv strangulation 324 

in favoi of insurer 978 

with device for slaughtering animals 978 

Sulphjdrvl hyperplasia of rat and mouse 
skin from 833 


Suprarenals , adrenal atrophy In Addison s 
disease 290 

atrophy and adrenal tuberculosis In rela- 
tion to Addison's disease 290 

atrophy associated with Addison's disease 296 
basophil cells In human hypophysis In 
amyloidosis of kidneys and suprarenal 
glands 299 

compensatory hypertrophy of adrenal cor- 
tex In rabbit 957 

extract of adrenal cortex and cancer 491 

hypernephroma-like tumor of left supra- 
renal with metastasis to liver and 
aplasia of right suprarenal 322 

immunological studies In relation to 150 

syphilis congenital, of 809 

Sure, B Avitaminosis , pathologic changes 
in albino rat suffering from vitamin G 
deficiency *425 

correction GOO 

Avitaminosis, pathologic changes in nurs- 
ing and in weaned albino rats suffer- 
ing from vitamin B deficiency *413 

correction GOO 

Surgery, postoperative blood chemistry 959 

Swartzman's phenomenon of local skin reac- 
tivity to bacteilal products 815 


Sweat glands and exercise 802 

Swimming, sudden death while swimming or 
diving 07( 

Sjmpathlcoblastoma primary sympathico- 
blastoma of skin of thigh 
Syncjtloma mnlignum, ovarian and PltflJ" 
tarv changes associated with hydatldl- 
forni mole and chorlo-epithelionia J4J 

cliorioepithelloma with special refeience 
to disappearance of primary uterine 
tumor 



INDEX TO VOLUME 11 


PACE 


PAGE 


S^^o^Hl membrane, liitra-artlcular endo- 
thelial tumors arising from s\no\lal 
membrane 289 

SjpUtlls biologic and histologic studt of 

Ivmph nodes in 95(i 

caTdlo\ ascular, gross pathologj of heart 
In 803 

congenital, of adrenal 809 

deielopmental stages of sjphllltic ilrns in 
blood 14’i 

experimental SOI 827, 904 

experimental, Injection methods In 325 

explanation of mechanism of ttassermann 
and precipitation test foi 658 

immunltj reactions in 810 

Kahn’s rapid reaction 670 

localization of luetic aims in aorta 804 

nenrosiphilis , subarachnoid hemorrhage 
as a clinical complication of 168 

of aorta and heart 803 

of pnlmonarj arteri 299 

pulmoiiarj , its freciuenci pathologj and 
roentgenologic appearance *258 

role of sjphllls in etlologj of angina pec- 
toris coronarj arteriosclerosis and 
thrombosis, and of sudden cardiac 
death 666 

serologj of sjphills 653 

spirochetes found in sjphllltic mcsaorltls 655 

sjphilitic coronarj arteritis *44 

tertlarj, of liter simulating Bantl’s sjn- 
drome 284 


Taliaferro At H Itelatioii of splenectomj 
to leslstance of rats to Trjpanosoma 
letJlsi 071 

Tar Cancer See under Cancer 
response of blood platelets to external 
stimuli , ultras iolet light iodine and 
coal tar *241 

Tears Ijsozjme content in conjunctital sac 
and in tears 810 

Teeth, caries problem of 458 

mottled enamel m a segregated population 461 

tooth growth in experimental scurtj 129 

Telangiectasis, familial gastric liemorrliago 
due to 806 


Temperatuie comparison of temperatures 
of animals after injection of blood from 
malarial and scarlet fevei patients and 
from normal persons 283 

effect of exposure to ultrahigh frequencj 
field on grontb and on reproduction in 
nhlte rat *723 

morphologic changes in animal tissues due 
to heating bj ultrahigh frequencj oscil- 
lator *744 

phjsiologic and biochemical changes re- 
sulting from exposure to ultrahigh 
frequencj field *728 

Tentorium Cerebelli See Dura Mater 


Teratoma Intradural teratoid tumors of 
spinal cord report of case *875 

mediastinal In infant 805 

Testicle cancer nitli old epidldjnial tuber- 
culosis 665 

extract, action of testicle hldnej and 
spleen extracts on infective power of 
bacteria 965 

extract, effect of testicular extract on fll- 
trable viruses 965 

grafts 801 

multinucleated spermatids in 135 

origin of fibrous tissue arising in testis 
of guinea pig following experimental 
tuberculosis 466 

relation of hormone of anterior lobe of 
hvpophjsis to 801 


Tetanus bacilli liaemolvsln produced bj 

atoxic strains of B tetanl 313 

Thatcher, H S Avitaminosis pathologic 
changes in albino rat suffering from 
vitamin G deflcleiicj *425 

coriectlon 600 

Avitaminosis, pathologic clianges in 

nursing and in weaned albino rats suf- 
fering from vitamin B defleienej *413 

correction 600 

Thermopreclpitins, nature of 152 

Jhorlum-uranium colloid in cancer 160 

Throat sporadic septic sore throat due to 
streptococcus epldemicus 824 

Thrombosis and embolism prolonged direct 
observ ition of phenomena in pial ves- 
sels of living cat *519 

chronic of inilmonarj arterj and its 
main blanches 300 

iivperncphroma with tumor thrombosis of 
vcni cava and heart 971 


Infarction due to sclerosis of pulmonarv 
arterj and tiirombosis 958 

of hepatic arterj 283 

role of sjphllis in etiologj of angina pec- 
toris, coronarj arteriosclerosis and 
thrombosis ind of sudden cardiac death 666 
uninfected mural thrombi of heart 285 

Thrush See Sprue 

Tlijroglossal duct, unusual cjsts of 299 

Thjrold aberrant adenoma of 297 

acute suppurative thjroiditls in children 472 
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